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"ǉ 4UBCJMJUZ PG *MMVNJOBUJPO $PSSFDUFE 'MBU 'JFMET              ǉǊǏ
#ǉ 4ZOUIFUJD $PMPS 3FMBUJPOT CFUXFFO -BOEPMU BOE UIF $5*0 ǌN/BUVSBM
4ZTUFN                                  ǉǋǊ
#ǉ 	$POUJOVFE
                               ǉǋǋ
WJJ
#Ǌ 4ZOUIFUJD .BHOJUVEFT PG #%ǉǏ◦ǌǏǈǐ JO UIF $5*0 ǌ N /BUVSBM 4ZTUFN ǉǋǍ
#Ǌ 	$POUJOVFE





5ļĹ ĵĸŋĵłŉĵĻĹ ŉŃ ňńĹłĸĽłĻ ĵ ŀŃłĻ ŉĽŁĹ Ľł ĻŇĵĸŊĵŉĹ ňķļŃŃŀ JT UIBU ZPV HFU UP
XPSL XJUI B MPU PG BNB[JOH QFPQMF
*O QBSUJDVMBS JU IBT CFFO BO BCTPMVUF QSJWJMFHF UP MFBSO GSPN BOE XPSL DMPTFMZ XJUI
"SNJO 3FTU 3ZBO 'PMFZ BOE .JDIBFM 8PPE7BTFZ * PXF NPSF UP UIFN UIBO * DBO ėOE
UIF XPSET GPS IFSF OPU NFSFMZ GPS JNQSPWJOH NZ SFTFBSDI CVU GPS NBLJOH NF B CFĨFS
SFTFBSDIFS 8IJMF OPOF PG UIFN QMBZ DSJDLFU UIFZ BSF BMM JODSFEJCMF QFPQMF XIP IBWF
XJMMJOHMZ SVO VQ BHBJOTU UIF XJOE XIJMF CPXMJOH JO UIF EFBUI
1FUF $IBMMJT #SJBO 4UBMEFS 3ZBO $IPSOPDL .BSL )VCFS BOE 5POZ 4UBSL IBWF
CPVHIU NF NPSF UIBO NZ GBJS TIBSF PG CFFS * WBMVF UIFJS GSJFOETIJQ BOE XJMM FOEFBWPS
UP DBVTF #SBE 5VDLFS UP MPTF NPSF QPLFS IBOET JO PSEFS UP QBZ UIFN CBDL
* XPVME CF SFNJTT OPU UP UIBOL UIF FOUJSF &44&/$& DPMMBCPSBUJPO GPS UIFJS
DPOUSJCVUJPOT UP JOTJHIUT JOUP BOE DPNNFOUT PO UIF XPSL TVNNBSJ[FE JO UIF
GPMMPXJOH DIBQUFST * XPVME FTQFDJBMMZ MJLF UP BDLOPXMFEHF 4BVSBCI +IB 1FUFS
(BSOBWJDI "MFKBOESP $MPDDIJBĨJ +FTQFS 4PMMFSNBO ,FWJO ,SJTDJVOBT BOE 4UÊQIBOF
#MPOEJO GPS UIFJS UJNF BOE FĎPSU BOE #SJBO 4DINJEU #SVOP -FJCVOEHVU BOE 5BNBSB
%BWJT GPS UIFJS LJOET XPSET PG FODPVSBHFNFOU
ĉF FOUJSF &44&/$& TVSWFZ UFBN JT WFSZ HSBUFGVM UP UIF TDJFOUJėD BOE UFDIOJDBM TUBĎ
BU UIF PCTFSWBUPSJFT XF IBWF CFFO QSJWJMFHFE UP VTF












ĉJT UIFTJT NBEF FYUFOTJWF VTF PG UIF 0EZTTFZ $MVTUFS BENJOJTUFSFE CZ UIF '"4*5
3FTFBSDI $PNQVUJOH (SPVQ BU )BSWBSE BOE * BN UIBOLGVM UP UIF TUBĎ 	CPUI DVSSFOU
Y
BOE GPSNFS
 UIFSF QBSUJDVMBSMZ +PIO #SVOFMMF $ISJT 8BMLFS 1BVM &ENPO .JDIBFM
&UIJFS .BĨ /JDIPMTPO BOE 4VWFOESB %VĨB *N BMTP JOEFCUFE UP UIF $PNQVUBUJPO
'BDJMJUZ BU UIF $G" BOE 1IZTJDT *5
-JTB $BDDJBCBVEP 4IFJMB 'FSHVTPO %BZMF .BZOBSE ,FMMZ $PVMCVSO $BSPM %BWJT
+BO 3BHVTB .BHHJF .D'FF #JMM 8BMLFS BOE UIF PUIFS TUBĎ BU )BSWBSE 1IZTJDT IFMQFE
XJUI OVNFSPVT QJFDFT PG QBQFSXPSL TVQQMJFE QSJOUFS DPEFT BOE OVNFSPVT BEBQUFS
EPOHMFT XFSF JOTUSVNFOUBM JO NF TVDDFTTGVMMZ HFĨJOH BXBZ XJUI SBSFMZ ėMJOH $)%
SFQPSUT PO UJNF BOE QSPWJEFE NPTU FYDFMMFOU DBOEZ (FĨJOH UP EPHTJU *TTBD 	XIP NBZ
IBWF CFFO BMMPXFE UP QSFPDDVQZ IJNTFMG SVNNBHJOH UISPVHI USBTI DBOT EFTQJUF +BOT
FYQMJDJU JOTUSVDUJPOT
 GPS B GFX IPVST XBT POF PG UIF IJHIFTU IPOPST UIF %FQBSUNFOU
DPVME CFTUPX
* BN EFFQMZ UIBOLGVM GPS IBWJOH NBEF OVNFSPVT GSJFOET BU )BSWBSE BOE FMTFXIFSF
JODMVEJOH 	JO OP QBSUJDVMBS PSEFS
 ,BJTFZ .BOEFM +JOB 4VI 3PC .BD3BF "EBN
1JWPOLB +BTPO 'PSTUFS #FF[FS %F.BSUFMMZ 1SBLSJU +FOB 3PCJO +PIOTPO #SBE 5VDLFS
+POBUIBO 3VFM 7FSFOB .BSUJOF[0VUTDIPPSO 5POHZBO -JO ,VTIBM .FIUB )BZMFZ
'JOMFZ .FSFEJUI )VHIFT %PVHMBT .BD-FBO 4UFQIBOJF #VTI %BOJZBS /VSHBMJFW
"OBIJUB 5BGWJ[J 4SJWBT 1SBTBE -JTB ,SFCT 8JMM )JHI .BMDPMN )JDLFO .BMMJLB 4FO
"SUJ (BSH %BWJE 8PPMG %BWF ,B[ &SJO #PZE 4IBOOPO 'PHXFMM "NZ #VFOOJOH
,FWJO 4UVSN .JDIFMMF .FHBO 3ZBO 'PSTUFS +PF +BTJOTLJ .BSJBOP -J[BOP BOE TFWFSBM
PUIFST 4PNF PG NZ CFTU NFNPSJFT BSF PG UJNFT XJUI UIFN
*N WFSZ HSBUFGVM UP %PVH 'JOLCFJOFS GPS BHSFFJOH UP CF PO NZ UIFTJT DPNNJĨFF PO
SFMBUJWFMZ TIPSU OPUJDF BOE GPS VTFGVM DPOWFSTBUJPOT PO EVTU BOE FYUJODUJPO JO UIF FBSMZ
EBZT PG 1BO45"334
*N TUJMM BNB[FE UIBU *WF HPĨFO UP XPSL XJUI BEWJTPST MJLF #PC ,JSTIOFS BOE $ISJT
4UVCCT #PUI FNQIBTJ[FE UIF CJH QJDUVSF XIFO JUT FBTZ UP HFU DBVHIU VQ JO UIF MJĨMF
EFUBJMT
#PC XBT WFSZ LJOE UP JODMVEF NF JO UIF $G" 4VQFSOPWB (SPVQ BOE UIBU FBSMZ
FYQFSJFODF BT B PCTFSWFS XBT JOWBMVBCMF *U UBVHIU NF UIF EJĎFSFODF CFUXFFO UFYUCPPL
EFTDSJQUJPOT BOE SFBM DPOEJUJPOT )F IBT CFFO UIF TPVSDF PG OVNFSPVT JOTJHIUGVM
RVFTUJPOT 	JODMVEJOH UIF POMZ POFT UIBU IBE NF DPNQMFUFMZ TUVNQFE EVSJOH NZ PSBM
FYBNJOBUJPO
 #PC IBT BMXBZT GPVOE B XBZ UP TJHOJėDBOUMZ JNQSPWF BOZ UFYU *WF SVO CZ
IJN (FĨJOH UP PCTFSWF XJUI IJN XBT UIF GSPTUJOH PO UIF 0SFP
$ISJT BEWJDF IBT IFMQFE NF HSPX OPU KVTU BT B TDJFOUJTU CVU BT B QFSTPO )F IBT OPU
POMZ HJWFO NF UIF HVJEBODF UP DBSSZ PVU NZ SFTFBSDI CVU IFT LFQU GBJUI JO NF XIFO BU
YJ
UJNFT * IBE OP GBJUI JO NZTFMG )JT DPODFSO BOE TVQQPSU UP CPUI "NBMJ BOE * EVSJOH PVS
IBSEFTU UJNFT QSPWJEFE VT XJUI DPNGPSU BOE QFBDF PG NJOE * DBOOPU UIBOL $ISJT
FOPVHI GPS UIF UJNF BOE SFTPVSDFT IF IBT JOWFTUFE JO NF
'JOBMMZ UIJT EJTTFSUBUJPO XPVME OPU IBWF CFFO XSJĨFO XJUIPVU UIF MPWJOH TVQQPSU PG
NZ ėBODÊF 	BOE FEJUPSJODIJFG
 "NBMJ BOE NZ QBSFOUT
YJJ
'SPN PVS IPNF PO UIF &BSUI XF MPPL PVU JOUP UIF EJTUBODFT BOE
TUSJWF UP JNBHJOF UIF TPSU PG XPSME JOUPXIJDIXF BSF CPSO #VUXJUI
JODSFBTJOH EJTUBODF PVS LOPXMFEHF GBEFT BOE GBEFT SBQJEMZ VOUJM BU
UIF MBTU EJN IPSJ[POXF TFBSDI BNPOH HIPTUMZ FSSPST PG PCTFSWBUJPOT
GPS MBOENBSLT UIBU BSF TDBSDFMZ NPSF TVCTUBOUJBM ĉF TFBSDI XJMM
DPOUJOVF ĉF VSHF JT PMEFS UIBO IJTUPSZ *U JT OPU TBUJTėFE BOE JU
XJMM OPU CF TVQQSFTTFE
&EXJO 1 )VCCMF ĉF (FPSHF %BSXJO -FDUVSF <ǎǈ>
1
ĉF 4UBUF PG 4/ *B $PTNPMPHZ
ĉJT UIFTJT QSFTFOUT UIF DBMJCSBUFE QIPUPNFUSZ PG Ǌǉǋ 5ZQF *B TVQFSOPWBF 	4/ *B

NFBTVSFE CZ UIF &44&/$& 4VSWFZ CFUXFFO ǊǈǈǊ BOE Ǌǈǈǐ 0VS SFQPSU NPSF UIBO
EPVCMFT UIF TBNQMF QSFTFOUFE JO .JLOBJUJT FU BM <ǐǏ> BOE 8PPE7BTFZ FU BM <ǉǌǑ> 8F
IBWF NBEF B TJHOJėDBOU FĎPSU UP JNQSPWF UIF QIPUPNFUSJD DBMJCSBUJPO PG UIF TVSWFZ "T
&44&/$& POMZ PCTFSWFE JO UXP QBTTCBOET PVS NFBTVSFNFOUT PG MVNJOPTJUZ EJTUBODF
BSF TUSPOHMZ DPSSFMBUFE XJUI FYUJODUJPO JO UIF IPTU HBMBYZ PG UIF 4/ *B BOE WFSZ TFOTJUJWF
UP UIF TZTUFNBUJD FSSPS CVEHFU GSPN QIPUPNFUSZ *O QBSUJDVMBS UIF MJHIU DVSWFT JO UIJT
XPSL BSF DPNQVUFE POMZ VTJOH EBUB UBLFO XJUI UIF ǌ N #MBODP 5FMFTDPQF BU UIF
$FSSP5PMPMP *OUFS"NFSJDBO 0CTFSWBUPSZ FMJNJOBUJOH DSPTTUFMFTDPQF TZTUFNBUJDT
QSFTFOU JO UIF DBMJCSBUJPO PG .JLOBJUJT FU BM <ǐǏ> $PNQBOJPO XPSLT <ǐǎ ǉǌǊ JO QSFQ>
XJMM SFQPSU PO UIF TQFDUSPTDPQZ BOE QSPQFSUJFT PG UIF IPTU HBMBYJFT PG PVS 4/ *B TBNQMF
SFTQFDUJWFMZ *O GVUVSF XPSL XF XJMM VTF UIJT TBNQMF BMPOH XJUI MPXSFETIJě 4/ *B GSPN
UIF MJUFSBUVSF UP QFSGPSN B GVMM DPTNPMPHJDBM BOBMZTJT BOE JNQSPWF DPOTUSBJOUT PO UIF
OBUVSF PG UIF EBSL FOFSHZ
4IPSUMZ BěFS 4BOEBHF <ǉǊǉ> QSPQPTFE UIF EFWJBUJPO PG UIF SFETIJěNBHOJUVEF
EJBHSBN GSPN MJOFBSJUZ BT B UFTU UP EJTDSJNJOBUF CFUXFFO EJĎFSFOU DPTNPMPHJDBM NPEFMT
ǉ
UZQF * TVQFSOPWBF <ǐǐ> FNFSHFE BT B TUSPOH DBOEJEBUF TUBOEBSE DBOEMF UP DPOTUSBJO UIF
EFDFMFSBUJPO QBSBNFUFS RƤ <ǉǑ ǉǊǈ ǉǌǌ> ,PXBM <Ǐǉ> VTFE NFBTVSFNFOUT PG UZQF *
TVQFSOPWBF UP NFBTVSF)Ƥ CVU UIF DPNCJOBUJPO PG OPOMJOFBS QIPUPHSBQIJD EFUFDUPST
BOE UIF JOBCJMJUZ UP EJTUJOHVJTI CFUXFFO EJĎFSFOU UZQFT PG TVQFSOPWBF MFE UP B∼ǋǈƻ
TDBĨFS JO EJTUBODF BCPVU UIF )VCCMF -BX $BSFGVM TQFDUSPTDPQJD GPMMPXVQ
<ǉǎ ǉǌǋ ǉǌǏ> MFE UP UZQF * TVQFSOPWBF CFJOH TVCEJWJEFE JOUP UXP EJTUJODU DBUFHPSJFT
4/ *B FWFOUT BSJTJOH GSPN UIFSNPOVDMFBS FYQMPTJPOT PG B XIJUF EXBSG OFBS UIF
$IBOESBTIFLBS MJNJU BOE 4/ *CD BSJTJOH GSPN UIF DPSFDPMMBQTF PG NBTTJWF TUBST UIBU
IBWF MPTU UIFJS IZESPHFO FOWFMPQFT
ĉF BEWFOU PG MBSHF $$% EFUFDUPST FOBCMFE UIF DVSSFOU FSB PG QSFDJTJPO TVQFSOPWB
DPTNPMPHZ QSPEVDJOH BDDVSBUF NVMUJDPMPS MJHIU DVSWFT PG 4/ *B PVUTJEF UIF MJOFBS
)VCCMF ĚPX )PXFWFS UIFTF 4/ *B MJHIU DVSWFT BQQFBSFE UP TQBO B GBDUPS PG∼ǋ JO
JOUSJOTJD MVNJOPTJUZ SBOHJOH GSPN UIF WFSZ CSJHIU 4/ ǉǑǑǉ5 <ǋǌ ǉǈǌ> UP UIF VOVTVBMMZ
GBJOU 4/ ǉǑǑǉCH <ǋǋ ǐǈ> m NVDI XJEFS UIBO EFTJSBCMF GPS TUBOEBSE DBOEMFT #VJMEJOH
PO FBSMZ XPSL CZ 1TLPWTLJJ <ǉǈǑ> 1IJMMJQT <ǉǈǋ> FNQMPZFE OFX QSFDJTF $$% MJHIU
DVSWFT UP DPODMVTJWFMZ EFNPOTUSBUF UIBU UIF JOUSJOTJD MVNJOPTJUZ PG 4/ *B XBT TUSPOHMZ
DPSSFMBUFE XJUI UIFJS MJHIU DVSWF TIBQFT QSPWJEJOH B NFUIPE UP DPSSFDU GPS UIF MBSHF
SBOHF JO JOUSJOTJD MVNJOPTJUZ &BSMZ XFMMTBNQMFE NVMUJDPMPS $$% MJHIU DVSWFT
QVCMJTIFE CZ UIF $BMÃO5PMPMP 4VQFSOPWB 4FBSDI <Ǎǈ> XFSF VTFE UP EFSJWF FNQJSJDBM
SFMBUJPOT CFUXFFO 4/ *B TIBQF DPMPS BOE JOUSJOTJD MVNJOPTJUZ <ǌǍ ǉǈǍ ǉǉǍ>
5XP HSPVQT UIF )JHI; 4VQFSOPWB 4FBSDI 5FBN <ǉǊǍ> BOE UIF 4VQFSOPWB
$PTNPMPHZ 1SPKFDU 	4$1 1FSMNVĨFS FU BM <ǉǈǈ>
 VTFE UIF ǉǎ .FHB QJYFM #JH
ĉSPVHIQVU $BNFSB <#5$ ǉǌǐ> BU $5*0 XJUI B IJHI DBEFODF PCTFSWJOH TDIFEVMF
OFBS SFBMUJNF EJĎFSFODF JNBHJOH TFBSDI QJQFMJOF BOE SBQJE TQFDUSPTDPQJD GPMMPXVQ UP
QSPEVDF TFWFSBM NVMUJDPMPS 4/ *B MJHIU DVSWFT BU IJHI SFETIJě ĉF EJTUBODF NPEVMJ
EFSJWFE GPS UIFTF 4/ *B JOEJDBUFE UIBU UIF 6OJWFSTF XBT BDDFMFSBUJOH <ǉǈǉ ǉǉǎ> 4/ *B
PCTFSWBUJPOT IBWF SFNBJOFE PVS NPTU TFOTJUJWF DPTNPMPHJDBM QSPCF PG UIF FYQBOTJPO
IJTUPSZ ĉF BDDFMFSBUJOH FYQBOTJPO IBT CFFO NPEFMFE CZ JOUSPEVDJOH B ĚVJE XJUI















XIFSF I JT UIF )VCCMF QBSBNFUFS IƤ = )Ƥ/ƥƤƤ LN T−ƥ .QD−ƥ B JT UIF TDBMF GBDUPS BOE
Ǌ
ϕ JT UIF UPUBM FOFSHZ EFOTJUZ PG NBĨFS 	.
 QIPUPOT 	ӊ
 DVSWBUVSF 	L
 BOE UIF EBSL
FOFSHZ 	%&
 SFTQFDUJWFMZ 4FWFSBM HSPVQT IBWF GPDVTFE PO NFBTVSJOH UIF SBUJP PG
QSFTTVSF UP EFOTJUZ m UIF FRVBUJPO PG TUBUF PG UIJT ĚVJE X = 1/(ӏDƦ) m UP EJTUJOHVJTI
CFUXFFO EJĎFSFOU NPEFMT PG UIF EBSL FOFSHZ
)JHISFETIJě 4/ *B TVSWFZT <ǌǏ ǉǉǑ ǉǌǑ> IBWF JOEFQFOEFOUMZ SFQPSUFE
NFBTVSFNFOUT PG X DPOTJTUFOU XJUI−ƥ JO HPPE BHSFFNFOU XJUI B DMBTTJDBM
DPTNPMPHJDBM DPOTUBOU )PXFWFS EFTQJUF UIF SBQJEMZ HSPXJOH OVNCFS PG 4/ *B UIF
QSFDJTJPO PG UIF NFBTVSFNFOU PG X IBT TUVCCPSOMZ SFNBJOFE BU UIF ǉǈƻ MFWFM
EPNJOBUFE CZ WBSJPVT TPVSDFT PG TZTUFNBUJD VODFSUBJOUZ 4FWFSBM HSPVQT IBWF BĨFNQUFE
UP SFEVDF UIF FĎFDU PG TZTUFNBUJD FSSPST JO 4/ *B NFBTVSFNFOUT PO UIF EBSL FOFSHZ
ėHVSF PG NFSJU <'P. Ǌ> CZ FJUIFS JODPSQPSBUJOH OFX TPVSDFT PG EBUB PS JNQSPWJOH UIF
DBMJCSBUJPO PG FYJTUJOH EBUB
&BSMZ XPSL CZ ,SJTDJVOBT FU BM <ǏǊ> EFNPOTUSBUFE VOJGPSNJUZ JO UIF FWPMVUJPO PG
OFBS*3 DPMPST PG 4/ *B BOE UIF QPUFOUJBM PG /*3 NFBTVSFNFOUT GPS DPTNPMPHZ <Ǐǋ>
6TJOH JODSFBTJOHMZ MBSHF BOE CFĨFS DBMJCSBUFE TBNQMFT PG OFBSCZ4/ *B XJUI +),T
NFBTVSFNFOUT 8PPE7BTFZ FU BM <ǉǍǈ> .BOEFM FU BM <ǐǋ> BOE #BSPOF/VHFOU FU BM
<Ǐ> IBWF TIPXO UIBU UIF OFBS*3 MJHIU DVSWFT PG 4/ *B TQBO B TNBMMFS SBOHF JO MVNJOPTJUZ
UIBO JO UIF PQUJDBM #FDBVTF EJTUBODF NPEVMJ EFSJWFE GSPN /*3 NFBTVSFNFOUT BSF MFTT
TVTDFQUJCMF UP IPTUHBMBYZ EVTU BCTPSQUJPO UIF SFTJEVBM TDBĨFS JO B )VCCMF EJBHSBN
HFOFSBUFE GSPN JOGSBSFE MJHIU DVSWFT BMPOF JT DPNQBSBCMF UP UIF TDBĨFS EFSJWFE GSPN
MJHIU DVSWF TIBQFDPSSFDUFE PQUJDBM EBUB $POTFRVFOUMZ IJHI[ TVSWFZT IBWF JODSFBTJOHMZ
BĨFNQUFE UP QSPCF GVSUIFS JOUP UIF SFTUGSBNF JOGSBSFE 'SFFENBO FU BM <ǌǈ> QSFTFOUFE
UIF ėSTU *3 )VCCMF EJBHSBN UP [∼ǈǏ CVU XFSF MJNJUFE CZ B SFMBUJWFMZ TNBMM TBNQMF TJ[F
TZTUFNBUJD VODFSUBJOUJFT JO UIFJS QIPUPNFUSJD DBMJCSBUJPO BOE UIF EJđDVMUZ PG
PCUBJOJOH *3 EBUB BU IJHI[ XIFSF JU JT SFETIJěFE UP FWFO MPOHFS XBWFMFOHUIT 'VUVSF
IJHISFETIJě TVSWFZT TVDI BT Ć*4*/ 	3 1 ,JSTIOFS m )45 1SPQPTBM ǉǋǈǌǎ
 XJMM
QSPWJEF WBMVBCMF IJHISFETIJě 4/ *B NFBTVSFNFOUT UIBU QSPCF UIF SFTU GSBNF /*3
,FMMZ FU BM <ǎǏ> JMMVTUSBUFE UIBU JO BEEJUJPO UP EFNPHSBQIJD EJĎFSFODFT CFUXFFO
4/ *B GSPN QBTTJWF BOE TUBSGPSNJOH IPTUT UIF )VCCMF EJBHSBN SFTJEVBMT BSF DPSSFMBUFE
XJUI EFSJWFE IPTUHBMBYZ TJ[F BOE TUFMMBS NBTT ĉJT DPSSFMBUJPO JOEJDBUFT UIBU UIF
FNQJSJDBM MVNJOPTJUZTIBQF SFMBUJPOT FNQMPZFE CZ 4/ *B MJHIU DVSWF ėĨFST EP OPU GVMMZ
BDDPVOU GPS UIF TQSFBE JO JOUSJOTJD MVNJOPTJUZ *O BO FĎPSU UP SFEVDF UIJT EJTQFSTJPO
-BNQFJUM FU BM <ǏǍ> FNQMPZFE B TJNQMF MJOFBS DPSSFDUJPO CBTFE PO IPTUHBMBYZ TUFMMBS
NBTT BOE GPVOE BO JNQSPWFNFOU JO TUBUJTUJDBM ėU UP UIF 4/ *B NFBTVSFNFOUT 4VMMJWBO
ǋ
FU BM <ǉǋǏ> VTFE EJĎFSFOU 4/ *B BCTPMVUF NBHOJUVEFT GPS IJHI BOE MPX NBTT IPTUT JO
UIFJS DPTNPMPHJDBM ėUT BOE GPVOE B TJHOJėDBOU JNQSPWFNFOU JO ӕƦ PWFS VTJOH B SFMBUJPO
CBTFE PO IPTUHBMBYZ NBTT )PXFWFS BMUIPVHI NFUBMMJDJUZ FYUJODUJPO QSPQFSUJFT BOE
TQFDJėD TUBS GPSNBUJPO SBUF DPSSFMBUF XJUI IPTUHBMBYZ NBTT UIF GVOEBNFOUBM SFMBUJPO
VOEFSMZJOH UIJT DPSSFMBUJPO XJUI 4/ *B MVNJOPTJUZ JT OPU XFMM VOEFSTUPPE *O BEEJUJPO
UIFSF BSF DIBMMFOHFT JO EFSJWJOH IPTU HBMBYZ QSPQFSUJFT GSPN CSPBECBOE PQUJDBM
QIPUPNFUSZ BU IJHI SFETIJě JO B NBOOFS UIBU EPFT OPU JOUSPEVDF BEEJUJPOBM TZTUFNBUJD
VODFSUBJOUZ JOUP 4/ *B NFBTVSFNFOUT &44&/$& IBT VOEFSUBLFO B TJHOJėDBOU FĎPSU UP
EFUFSNJOF IPTUHBMBYZ NPSQIPMPHZ BOE QSPQFSUJFT GPS PVS TBNQMF UP BQQFBS JO 5VDLFS
FU BM <ǉǌǊ JO QSFQ>
4FWFSBM BVUIPST <ǉǍ ǋǏ Ǒǋ ǉǊǑ ǉǌǍ ǉǌǎ> IBWF GPVOE UIBU NFBTVSFNFOUT GSPN
TQFDUSB PG 4/ *B DPSSFMBUF XJUI UIF SFTJEVBM JOUSJOTJD DPMPS EJTQFSTJPO BěFS MJHIU DVSWF
TIBQF DPSSFDUJPO ĉFZ GVSUIFS ėOE UIBU UIFTF NFBTVSFNFOUT UZQJDBMMZ EFSJWFE GSPN
QTFVEP FRVJWBMFOU XJEUIT PG $B PS 4J DBO CF VTFE UP JNQSPWF UIF QSFDJTJPO PG EJTUBODF
NPEVMJ BMUIPVHI #MPOEJO FU BM <ǉǍ> ėOE UIBU UIF JNQSPWFNFOU JT OPU TUBUJTUJDBMMZ
TJHOJėDBOU 	< ƦӐ
 8IJMF QSPNJTJOH UIJT BQQSPBDI JT MJNJUFE CZ UIF OFFE GPS IJHI 4/
TQFDUSB PG 4/ *B "EEJUJPOBMMZ UIF EFQFOEFODF PO NFBTVSJOH UIF 4J ĽĽ ǎǋǍǍ ª GFBUVSF
MJNJUT JUT VTF BU IJHI[ XIFSF UIF SFETIJěFE 4J GFBUVSFT BSF PěFO OPU DPWFSFE CZ UIF
IJHIUISPVHIQVU MPXEJTQFSTJPO TQFDUSPHSBQIT VTFE CZ 4/ *B TVSWFZT
8IJMF PCUBJOJOH BEEJUJPOBM EBUB IPMET HSFBU QSPNJTF GPS JNQSPWJOH EJTUBODF
QSFDJTJPO GPS GVUVSF 4/ *B TVSWFZT FYJTUJOH IJHISFETIJě TVSWFZT IBWF GPDVTFE FĎPSUT
PO JNQSPWJOH UIFJS PWFSBMM QIPUPNFUSJD DBMJCSBUJPO ĉF EFUBJMFE BOE UIPSPVHI
SFDBMJCSBUJPO FĎPSU VOEFSUBLFO CZ UIF 4VQFSOPWB -FHBDZ 4VSWFZ <ǉǉ ǉǉǉ IFSFBěFS
4/-4> JO QBSUJDVMBS IBT TFU BO FYUSFNFMZ IJHI TUBOEBSE UIBU DVSSFOU BOE GVUVSF 4/ *B
TVSWFZT NVTU TUSJWF UP NFFU "T 4/ *B TVSWFZT DPOTUSBJO X CZ DPNQBSJOH UIF MVNJOPTJUZ
EJTUBODFT PG EJTUBOU TVQFSOPWBF EFSJWFE GSPN PQUJDBM PCTFSWBUJPOT XJUI UIFJS OFBSCZ
DPVOUFSQBSUT UIF QSFDJTJPO PG UIFJS QIPUPNFUSJD DBMJCSBUJPO DPOUSJCVUFT TJHOJėDBOUMZ UP
UIFJS TZTUFNBUJD FSSPS CVEHFU 8PPE7BTFZ FU BM <ǉǌǑ> GPVOE UIBU TZTUFNBUJD
VODFSUBJOUJFT GSPN UIF QIPUPNFUSZ BMPOF DPVME MFBE UP BO∼ǌƻ DIBOHF JO X
,FTTMFS FU BM <ǎǐ> EFNPOTUSBUFE UIBU NFBTVSFNFOUT PG X BSF FYUSFNFMZ TFOTJUJWF UP
UIF DBMJCSBUJPO PG UIF6 CBOE BU MPXSFETIJě JODMVTJPO PG SFTU GSBNF6CBOE EBUB BU BMM
SFETIJěT DBVTFT B ǈǉǊ NBH TIJě JO EJTUBODF NPEVMJ DPSSFTQPOEJOH UP BO FOPSNPVT ǈǋ
DIBOHF JO UIF FRVBUJPO PG TUBUF QBSBNFUFS X ĉF6CBOE BOPNBMZ NJHIU BSJTF GSPN
EJĎFSFODFT CFUXFFO UIF TQFDUSBM FOFSHZ EJTUSJCVUJPO 	4&%
 PG 4/ *B UIBU DPSSFMBUF XJUI
ǌ
IPTUHBMBYZ QSPQFSUJFT PS CFUXFFO PCKFDUT BU MPX BOE IJHI SFETIJě <ǋǑ ǐǊ> ĉJT
VMUSBWJPMFU DBUBTUSPQIF MFE UIF 4%44 UP FMJNJOBUF BMM SFTU GSBNF6CBOE NFBTVSFNFOUT
XIJMF UIF 4/-4 FMJNJOBUFE NFBTVSFNFOUT PG OFBSCZ PCKFDUT PCTFSWFE JO6 PS V
"EEJUJPOBMMZ6CBOE NFBTVSFNFOUT PG UIF TBNF OFBSCZ 4/ *B GSPN EJĎFSFOU
UFMFTDPQFT PěFO FYIJCJUFE EJĎFSFODFT UIBU XFSF JODPOTJTUFOU XJUI UIF TUBUFE
QIPUPNFUSJD VODFSUBJOUJFT ĉFTF EJĎFSFODFT BSF MJLFMZ UIF SFTVMU PG TZTUFNBUJD FSSPST JO
FTUJNBUJOH UIF UPUBM6CBOE UISPVHIQVU FJUIFS GSPN VODFSUBJOUZ JO FTUJNBUJOH UIF
FYUJODUJPO DPSSFDUJPO PS GSPN JODPNQMFUF LOPXMFEHF PG UIF6CBOE ėMUFS BOE
BUNPTQIFSJD USBOTNJTTJPO GPS UIF WBSJPVT OFBSCZ TBNQMFT ,SJTDJVOBT FU BM <Ǐǌ> IBWF
EFNPOTUSBUFE UIBU DBSFGVM NPEFMMJOH PG UIF6CBOE USBOTNJTTJPO XJUI BQQSPQSJBUF
4DPSSFDUJPOT DBO SFTPMWF UIF EJĎFSFODFT CFUXFFO 4/ *B NFBTVSFNFOUT
-BSHFS NPSF BDDVSBUFMZ DBMJCSBUFE OFBSCZ TBNQMFT <ǌǊ ǍǍ ǐǑ Ǒǎ> BMPOH XJUI CFĨFS
DBMJCSBUJPO PG IJHI[ 4/ *B TVSWFZT PĎFS UIF NPTU EJSFDU QBUI UP SFEVDJOH UIF
TZTUFNBUJD VODFSUBJOUZ PO UIF FRVBUJPO PG TUBUF QBSBNFUFS PG UIF EBSL FOFSHZ
8JEFėFME EFFQ TVSWFZT TVDI BT 1BO45"334 XJMM PCUBJO 4/ *B NFBTVSFNFOUT PWFS
Ƥ < [ < Ƥ.Ƭ <ǉǉǋ JO QSFQ> GVSUIFS SFEVDJOH TZTUFNBUJD VODFSUBJOUJFT GSPN
QIPUPNFUSZ CZ BWPJEJOH BOZ FSSPST BTTPDJBUFE XJUI DSPTTUFMFTDPQF DBMJCSBUJPO BOE
XFBLFOJOH UIF TFOTJUJWJUZ PG X UP UIF PWFSBMM QIPUPNFUSJD DBMJCSBUJPO PG UIF TVSWFZ
<ǉǊǏ JO QSFQ> 3FDPHOJ[JOH UIF OFFE GPS QSFDJTJPO DBMJCSBUJPO UP SFEVDF TZTUFNBUJDT
<ǉǋǌ ǉǌǉ> BOE GPMMPXJOH UIF FYBNQMF TFU CZ UIF 4MPBO %JHJUBM 4LZ 4VSWFZ <4%44
ǎǊ ǑǑ> DVSSFOU TVSWFZT IBWF VOEFSUBLFO BNCJUJPVT DBMJCSBUJPO QSPHSBNT ĉFTF FĎPSUT
DPNCJOF IJHI SFTPMVUJPO NFBTVSFNFOUT PG TZTUFN UISPVHIQVU DBMJCSBUFE UP MBCPSBUPSZ
TUBOEBSET XJUI BUNPTQIFSJD EBUB BOE SFQFBUFE PCTFSWBUJPOT PG TUFMMBS TUBOEBSET UP
PCUBJO< ƥƻ QIPUPNFUSZ PWFS NVDI PG UIF TLZ <ǉǊǋ ǉǋǎ ǉǌǈ> ĉJT XPSL EFUBJMT UIF
DBMJCSBUJPO PG UIF &44&/$& TVSWFZ XJUI B GPDVT PO NJOJNJ[JOH UIF TZTUFNBUJD FSSPS
CVEHFU GSPN QIPUPNFUSZ
8F QSPWJEF B CSJFG PWFSWJFX PG UIF &44&/$& TVSWFZ JO fǊ GPMMPXFE CZ PVS
QIPUPNFUSJD EBUB SFEVDUJPO BOE DBMJCSBUJPO JO fǋ 8F EJTDVTT PVS TQFDUSPTDPQJD
GPMMPXVQ BOE DMBTTJėDBUJPO JT fǌ 8F JMMVTUSBUF PVS 4/ *B MJHIU DVSWFT DPNQBSF BOE
DPOUSBTU PVS NFUIPEPMPHJFT GPS MJHIU DVSWF ėĨJOH BOE EFUBJM UIF QSPQFSUJFT PG UIF GVMM
&44&/$& ǎ ZFBS TBNQMF JO fǍ "EEJUJPOBMMZ XF JNQPTF TUSJOHFOU MJHIU DVSWF RVBMJUZ
DVUT PO PVS TBNQMF BOE DPNCJOF ǉǈǐ TQFDUSPTDPQJDBMMZ DPOėSNFE &44&/$& 4/ *B
XJUI B DPNQJMBUJPO PG ǌǌǉ 4/ *B GSPN UIF ǋ ZFBS SFTVMUT QSFTFOUFE CZ UIF 4/-4 BOE
QSPWJEF QSFMJNJOBSZ DPTNPMPHJDBM DPOTUSBJOUT PG ϕ. BOE X 0VS QIPUPNFUSJD FSSPS
Ǎ
CVEHFU GSPN WBSJPVT TPVSDFT XJUI TZTUFNBUJD VODFSUBJOUZ JT EFUBJMFE JO fǎ 8F DPODMVEF
JO fǏ ĉF BQQFOEJDFT DPOUBJO GVSUIFS JOGPSNBUJPO PO UIF DPNQVUBUJPO PG JMMVNJOBUJPO
DPSSFDUJPOT UIF QSPQFSUJFT PG UIF $5*0 ǌ N OBUVSBM NBHOJUVEF TZTUFN FNQMPZFE JO
UIJT XPSL UBCMFT DPOUBJOJOH UIF QIPUPNFUSZ PG &44&/$& 4/ *B BOE i*B u PCKFDUT





1SFWJPVT &44&/$& QVCMJDBUJPOT IBWF EFTDSJCFE UIF TVSWFZ TUSBUFHZ ėFMET EBUB
QSPDFTTJOH <ǐǏ IFSFBěFS .ǈǏ> TQFDUSPTDPQJD TFMFDUJPO DSJUFSJB BOE GPMMPXVQ <ǋǐ ǐǍ>
BT XFMM BT QFSGPSNFE B QSFMJNJOBSZ DPTNPMPHJDBM BOBMZTJT <ǉǌǑ IFSFBěFS 87ǈǏ> BOE
TDSVUJOJ[FE FYPUJD DPTNPMPHJDBM NPEFMT <Ǌǎ> ĉF 87ǈǏ BOBMZTJT PG ǎǈ &44&/$&
4/ *B UPHFUIFS XJUI ǌǍ MPX[ 4/ *B GSPN UIF MJUFSBUVSF GPVOE X = −ƥ.ƤƩ± Ƥ.ƥƧ	TUBU

±Ƥ.ƥƧ 	TZT
 )FSF XF QSPWJEF B CSJFG TVNNBSZ PG UIF &44&/$& PQFSBUJPOT GPS DPOUFYU
ĉF 4/ *B TFBSDI XBT DBSSJFE PVU PO UIF $5*0 ǌ N #MBODP UFMFTDPQF 	IFSFBěFS ǌN

PWFS ǉǑǏ IBMGOJHIUT JO EBSL BOE HSFZ UJNF CFUXFFO 4FQUFNCFS BOE +BOVBSZ GSPN ǊǈǈǊ
UP Ǌǈǈǐ 4DJFODF JNBHFT XFSF PCUBJOFE VTJOH UIF ǎǌ .FHB QJYFM .04"*$ ** DBNFSB
XJUI BO "UNPTQIFSJD %JTQFSTJPO $PSSFDUPS 	"%$
 UISPVHI UXP QSJNBSZ ėMUFST
	EFOPUFE 3 BOE *
 TJNJMBS UP $PVTJOT 3$ BOE *$ ĉF ėFME PG WJFX PG UIF TZTUFN JT ǈǋǎ
EFHƦ PO UIF TLZ BU UIF G/Ʀ.Ƭƫ QSJNF GPDVT
ĉF JNBHFS DPOTJTUT PG FJHIU ǊLYǌL $$%T BSSBOHFE JO UXP SPXT PG GPVS &BDI $$% JT
CJTFDUFE BMPOH JUT MFOHUI BOE FBDI TFDUJPO JT SFBE PVU JO QBSBMMFM SFTVMUJOH JO ǉǎ
BNQMJėFS JNBHFT GPS FWFSZ TDJFODF FYQPTVSF 3FBEPVU UJNFT BSF BQQSPYJNBUFMZ
Ǐ
6B;m`2 kXR,  `2T`2b2MiiBp2 3@#M/ BK;2 Q7 i?2 r//d }2H/ 7`QK JPaA* AAX K@
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`2 BM/B+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;2 ?b #22M ~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MiBQM +Q``2+i2/ M/ r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 +QKKQM 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`2 BMi`Q/m+2/ r?2M 2tTQ`iBM; i?2 Q`B;BMH 6Aha BK;2 7Q` Tm#HB+iBQMX
ǐ
ǉǈǈ TFDPOET &BDI QJYFM TVCUFOET ǈǊǏ′′ BU UIF DFOUFS PG UIF ėFME 0QUJDBM EJTUPSUJPOT
DBVTF B SBEJBM WBSJBODF PG∼ǐƻ JO UIF QMBUF TDBMF ĉF HBQT CFUXFFO $$%T DPSSFTQPOE
UP Ǎǈ QJYFMT CFUXFFO SPXT BOE ǋǍ QJYFMT CFUXFFO DPMVNOT ĉF JNBHFS JT TIVĨFSFE
VTJOH UXP QOFVNBUJDBMMZ ESJWFO PQQPTJOH TMJEJOH CMBEFT XJUI JOEFQFOEFOUMZ DPOUSPMMFE
TMPUT GPS UIF 57 HVJEF DBNFSB UIBU BSF DMPTFE EVSJOH JNBHF EFUSFOEJOH GSBNF
BDRVJTJUJPO " SFQSFTFOUBUJWF $$% JNBHF JT TIPXO JO 'JHVSF Ǌǉ
h#H2 kXR, S`BK`v 1aa1L*1 }2H/b
'JFME Ć 	+Ǌǈǈǈ
 %FD /*NBHFT
I N T ◦ ′ ′′
XBB ǊǋǊǏǊǏ −ǈǑǍǉǈǈ ǉǏǊ
XCC ǈǉǉǊǈǈ −ǈǈǊǈǉǏ ǊǏǍ
XDD ǈǊǈǏǌǉ −ǈǌǍǍǈǈ ǊǐǑ
XEE ǈǊǊǐǋǎ −ǈǐǊǌǉǏ ǊǑǋ
'PMMPXJOH QSFMJNJOBSZ PQFSBUJPOT UIF TVSWFZ DPWFSFE B TFU PG ǌ QSJNBSZ ėFMET
	MJTUFE JO 5BCMF Ǌǉ
 FBDI DPOTJTUJOH PG ǐ TVCėFMET DMVTUFSFE TQBUJBMMZ 'JFMET XFSF
TFMFDUFE UP CF FRVBUPSJBM CVU PVUTJEF UIF (BMBDUJD BOE FDMJQUJD QMBOFT JO SFHJPOT XJUI
MPX .JMLZ 8BZ FYUJODUJPO BOE NJOJNBM *3 DJSSVT BOE XJUI DPWFSBHF GSPN FYJTUJOH
TVSWFZT 	JODMVEJOH 4%44 UIF /0"0 %FFQ 8JEF'JFME 4VSWFZ BOE UIF %FFQ -FOT
4VSWFZ
 XIFSF QPTTJCMF ĉF ėFMET XFSF TQBDFE UP FOTVSF UIBU TDJFODF JNBHFT DPVME CF
UBLFO BU MPX BJSNBTT 'JFMET XFSF EJWJEFE JOUP UXP TFUT BOE FBDI TFU XBT JNBHFE JO CPUI
ėMUFST FWFSZ PUIFS PCTFSWJOH OJHIU SFTVMUJOH JO B UZQJDBM DBEFODF PG ǌ EBZT 4DJFODF
GSBNFT BSF FYQPTFE GPS Ǌǈǈ TFDPOET JO 3 BOE ǌǈǈ TFDPOET JO * XIJMF FYQPTVSF UJNFT GPS
DBMJCSBUJPO GSBNFT SBOHFE GSPN Ǎ m Ǌǈǈ TFDPOET .ǈǏ EFTDSJCFE UIF PQUJNJ[BUJPO PG
UIF TVSWFZ TUSBUFHZ UP ėOE 4/ *B BU [∼ǈǌ BOE BDIJFWF UIF TUSPOHFTU DPOTUSBJOU PO B
DPOTUBOU EBSL FOFSHZ FRVBUJPOPGTUBUF QBSBNFUFS X QFS VOJU UFMFTDPQF UJNF
ĉF &M /JÒP4PVUIFSO 0TDJMMBUJPO XBT JO FĎFDU EVSJOH PVS JOBVHVSBM PCTFSWJOH
TFBTPO BOE MFE UP UIJDL DMPVE DPWFS SFTVMUJOH JO MPTU PCTFSWJOH UJNF PS TIBMMPX BOE
VOQIPUPNFUSJD JNBHJOH EBUB ĉF PSJHJOBM * ėMUFS 	/0"0 DPEF DǎǈǈǍ
 TVTUBJOFE
TJHOJėDBOU EBNBHF PO ǉǈ /PW ǊǈǈǊ TFWFSFMZ EFHSBEJOH UIF JNBHF RVBMJUZ PG *CBOE EBUB
JO $$%T ǉ BOE Ǌ 	BNQMJėFST ǉmǌ
 ĉF ėMUFS XBT SFQMBDFE PO Ǌǈǈǋ .BZ ǊǍ *O BEEJUJPO
B DBUBTUSPQIJD GBJMVSF PG UIF OFXMZ JOTUBMMFE DPNQVUJOH DMVTUFS BU $5*0 TIPSUMZ BěFS UIF
Ǒ
ǊǈǈǊ PCTFSWJOH TFBTPO CFHBO MFE UP TJHOJėDBOU EFMBZT JO UIF QSPDFTTJOH PG .04"*$
JNBHFT 5BLFO UPHFUIFS UIFTF TFUCBDLT DBVTFE B∼ǋǋƻ MPTT JO FđDJFODZ JO ǊǈǈǊ
DPNQBSFE UP ǊǈǈǌmǏ $$% ǋ GBJMFE TIPSUMZ CFGPSF UIF TUBSU PG UIF Ǌǈǈǋ PCTFSWJOH
TFBTPO SFTVMUJOH JO B ǉǊǍƻ MPTT JO FđDJFODZ VOUJM JU XBT SFQMBDFE JO Ǌǈǈǌ
4VSWFZ JNBHFT XFSF SFEVDFE BU $5*0 VTJOH UIF iQIPUQJQFu QJQFMJOF EFWFMPQFE GPS
VTF PO UIF $5*0 ǌ N CZ UIF 4VQFS."$)0 TVSWFZ <ǌǋ ǐǏ ǉǉǊ> UIBU PQFSBUFE
DPOUFNQPSBOFPVTMZ XJUI UIF &44&/$& TVSWFZ &BDI TDJFODF JNBHF XBT DBMJCSBUFE BOE
BMJHOFE XJUI B ėYFE BTUSPNFUSJD HSJE 8F TVCUSBDUFE B SFGFSFODF UFNQMBUF GPS FBDI ėFME
DPOTUSVDUFE VTJOH EFFQ JNBHFT GSPN QSFWJPVT PCTFSWBUJPOT 14' QIPUPNFUSZ GSPN UIF
SFTVMUJOH EJĎFSFODF JNBHF XBT DPNCJOFE UP JEFOUJGZ TPVSDFT UIBU IBE WBSJFE PWFS
NVMUJQMF FQPDIT XIJMF FMJNJOBUJOH TPVSDFT PG DPOUBNJOBUJPO TVDI BT EJĎFSFODF JNBHF
BSUJGBDUT BOE EJĎSBDUJPO TQJLFT GSPN TBUVSBUFE TUBST )PXFWFS OPU BMM TPVSDFT FYIJCJUJOH
WBSJBCJMJUZ PWFS NVMUJQMF FQPDIT XFSF 4/ *B &44&/$& JT TQFDUSPTDPQZ MJNJUFE TFWFSBM
PCKFDUT UIBU IBWF MJHIU DVSWFT QIPUPNFUSJDBMMZ DMBTTJėBCMF BT 4/ *B MBDL GPMMPXVQ
TQFDUSPTDPQZ 8JUI MJNJUFE UJNF GPS TQFDUSPTDPQJD GPMMPXVQ XF XFSF GPSDFE UP FNQMPZ
WBSJPVT DVUT BOE TFMFDUJPO DSJUFSJB JO PSEFS UP EFUFSNJOF UIF NPTU QSPNJTJOH DBOEJEBUFT
GPS GPMMPXVQ
1PUFOUJBM DBOEJEBUFT XFSF DIFDLFE GPS WBSJBCJMJUZ JO QSFWJPVT TVSWFZ ZFBST XIFSF
QPTTJCMF BOE BHBJOTU MJTUT PG LOPXO WBSJBCMF TUBST BOE BDUJWF HBMBDUJD OVDMFJ 	"(/
 8F
GVSUIFS SFRVJSFE UIBU UIF DBOEJEBUF IBE UIF TBNF 14' BT TUBST JO UIF VOTVCUSBDUFE JNBHF
BOE WFUPFE PCKFDUT XJUI TJHOJėDBOU BNPVOUT PG QJYFMT XJUI OFHBUJWF ĚVY UP SFKFDU
TQVSJPVT EFUFDUJPOT DBVTFE CZ TVCUSBDUJPO BSUJGBDUT 8F TFMFDUFE BHBJOTU UBSHFUT XJUIJO
ǉ QJYFM PG UIF DFOUSPJE PG PCKFDUT JO UIF SFGFSFODF JNBHF BT UIFTF BSF GSFRVFOUMZ "(/
BOE TQFDUSPTDPQJD GPMMPXVQ PG TVDI UBSHFUT JT BĎFDUFE CZ TUSPOH HBMBYZ DPOUBNJOBUJPO
1SFMJNJOBSZ MJHIU DVSWFT BMMPXFE VT UP SFKFDU PCKFDUT XJUI UIF XSPOH MJHIU DVSWF TIBQF
BOE DPMPS
8F HFOFSBUFE XFCQBHFT UIBU QSPWJEFE UIF MJHIU DVSWF DPMPST EJĎFSFODF JNBHF
iQPTUBHF TUBNQTu 14' BOE IPTUHBMBYZ QSPQFSUJFT ėOEJOH DIBSUT BOE PUIFS
JOGPSNBUJPO GPS FBDI DBOEJEBUF "MM DBOEJEBUF XFCQBHFT XFSF WJTVBMMZ JOTQFDUFE UP
TFMFDU UBSHFUT GPS TQFDUSPTDPQJD GPMMPXVQ UP DMBTTJGZ UIFN BOE PCUBJO SFETIJěT 8F
QSPEVDFE B QSFMJNJOBSZ SFEVDUJPO PG BMM TQFDUSB JO SFBMUJNF VTJOH TUBOEBSE *Ć'Ǯ
SPVUJOFT BOE TPNF DVTUPN *%- SPVUJOFT UP GBDJMJUBUF EBUBQSPDFTTJOH GPS UIF WBSJPVT
Ǯ*Ć' JT EJTUSJCVUFE CZ UIF /BUJPOBM 0QUJDBM "TUSPOPNZ0CTFSWBUPSZ XIJDI JT PQFSBUFE CZ "6ĆVO
EFS DPPQFSBUJWF BHSFFNFOU XJUI UIF /4'
ǉǈ
JOTUSVNFOUT &TUJNBUFT PG UIF SFETIJě BOE DMBTTJėDBUJPO XFSF PCUBJOFE POTJUF VTJOH
4VQFS/PWB *EFOUJėDBUJPO DPEF <ǉǊ 4/*%> 8IFO QSFMJNJOBSZ DMBTTJėDBUJPOT XFSF
VODMFBS XF SFMJFE PO UIF FYQFSJFODF PG UIF PCTFSWFST UP EFUFSNJOF JG BEEJUJPOBM
TQFDUSPTDPQJD GPMMPXVQ XBT XBSSBOUFE 'JFMET DPOUBJOJOH DBOEJEBUFT XJUI B DMFBS
DMBTTJėDBUJPO BT 4/ *B XFSF GPMMPXFE GPS UIF SFNBJOEFS PG UIF PCTFSWJOH TFBTPO
'PMMPXJOH TVSWFZ PQFSBUJPOT BMM EBUB XFSF USBOTGFSSFE JOJUJBMMZ UP UIF )ZESB
$PNQVUJOH $MVTUFS NBJOUBJOFE CZ UIF 4NJUITPOJBO *OTUJUVUJPO BOE MBUFS UP UIF
0EZTTFZ $PNQVUF $MVTUFS IPTUFE CZ UIF 3FTFBSDI $PNQVUJOH (SPVQ BU )BSWBSE







ĉF FJHIU $$%T PG .04"*$ ** XFSF SFBE PVU JO QBJST UISPVHI UXP BNQMJėFST QFS DIJQ
CZ GPVS "SDPO DPOUSPMMFST ĉJT SFTVMUFE JO UIF JOUSPEVDUJPO PG iHIPTUTu PG CSJHIU PCKFDUT
PO POF $$% BQQFBSJOH PO JUT QBJS EVSJOH SFBE PVU ĉJT DSPTTUBML JT B DPNQMFUFMZ
EFUFSNJOJTUJD< Ƥ.ƥƻ FĎFDU BOE XBT TVCUSBDUFE VTJOH UIF YUBML UBTL GSPN UIFNTDSFE
QBDLBHF GPS *Ć' VTJOH SFDFOU WBMVFT PG UIF DSPTT UBML DPFđDJFOUT NFBTVSFE CZ $5*0
TUBĎ "MM $$% JNBHFT BSF EFCJBTFE BOE USJNNFE BOE NBTLJOH XBT BQQMJFE UP CBE
QJYFMT BOE DPMVNOT ĉF NBTL JT QSPQBHBUFE UISPVHI BMM TVCTFRVFOU SFEVDUJPO TUBHFT
$PVOUT BDSPTT TDJFODF JNBHFT XFSF OPSNBMJ[FE JO B UXP TUBHF QSPDFTT 'JSTU B TDSFFO
JOTJEF UIF ǌN EPNF XBT JMMVNJOBUFE BOE PCTFSWFE NVMUJQMF UJNFT UISPVHI FBDI ėMUFS CZ
UIF JNBHFS UP DPOTUSVDU BO BWFSBHF EPNF ĚBUėFME JNBHF GPS FBDI ėMUFS FWFSZ OJHIU
ĉFTF ĚBUT BDDVSBUFMZ DPSSFDUFE GPS QJYFMUPQJYFM WBSJBUJPOT CVU MBSHFTDBMF WBSJBUJPOT
XFSF JOUSPEVDFE BT B SFTVMU PG VOFWFO JMMVNJOBUJPO PG UIF EPNF TDSFFO BOE TUSBZ MJHIU
QBUIT JO UIF PQUJDBM TZTUFN 8IJMF UIF QSFDJTJPO PCUBJOFE GSPN EPNF ĚBU JNBHFT BMPOF
JT TVJUBCMF GPS NBOZ QSPKFDUT XF SFRVJSFE IJHIFS QSFDJTJPO GPS 4/ *B DPTNPMPHZ BOE
ǉǊ
TUSJWFE UP NJOJNJ[F QPUFOUJBM TZTUFNBUJD FSSPST JO PVS QIPUPNFUSZ 8F UIFSFGPSF
BDDPVOUFE GPS MBSHFTDBMF JMMVNJOBUJPO WBSJBUJPO CZ DPOTUSVDUJOH BO JMMVNJOBUJPO
DPSSFDUJPO GSPN UIF TDJFODF JNBHFT
8F BQQMJFE UIF OJHIUMZ EPNF ĚBU JNBHF UP BMM TDJFODF JNBHFT UP DPOTUSVDU B
UFNQPSBSZ QSFMJNJOBSZ ĚBĨFOFE JNBHF ĉF SFTVMUJOH JNBHFT XFSF NBTLFE UP SFNPWF
DPOUBNJOBUJPO GSPN BMM BTUSPQIZTJDBM TPVSDFT BMJHOFE UP DPNNPO BTUSPNFUSJD HSJE
OPSNBMJ[FE UP IBWF UIF TBNF TLZ WBMVF BOE UIFO BWFSBHFE ĉF EFSJWFE DBMJCSBUJPO
JNBHF XBT JOWFSUFE TNPPUIFE XJUI B MBSHF LFSOFM BOE TDBMFE UP IBWF B NFBO PG VOJUZ
ĉJT JMMVNJOBUJPO DPSSFDUJPO XBT BQQMJFE UP UIF EPNF ĚBU JNBHFT UP UBLF PVU SFTJEVBM
MBSHF TDBMF HSBEJFOUT ĉF TDJFODF JNBHFT XFSF SFQSPDFTTFE XJUI UIJT ėOBM ĚBU ėFME
JNBHF

































6B;m`2 jXR,  `2T`2b2MiiBp2 3@#M/ BHHmKBMiBQM +Q``2+iBQM 7Q` KTHB}2` e Q7 i?2
JPaA* AAX h?2 T`BK`v bi`m+im`2 BM i?2 BHHmKBMiBQM +Q``2+iBQM Bb  ∼yX8W ;`/B2Mi
7`QK H27i iQ `B;?i M/ iQT iQ #QiiQKX h?2 K2/BM pHm2 Q7 2+? +QHmKM Bb BM/B+i2/
BM `2/X h?2 #` i `B;?i BM/B+i2b i?2 ;`2v b+H2 pHm2bX
5P FTUJNBUF UIF OJHIUUPOJHIU TUBCJMJUZ PG UIF JMMVNJOBUJPO DPSSFDUJPO XF UPPL UIF
SBUJP PG UIF DPSSFDUJPO JNBHF CFUXFFO EJĎFSFOU OJHIUT PG B TJOHMF SVO m B QFSJPE PG UJNF
EVSJOH XIJDI .04"*$ ** XBT QFSNBOFOUMZ NPVOUFE PO UIF UFMFTDPQF UZQJDBMMZ POF
MVOBUJPO 8F GPVOE UIBU UIF HSBEJFOU QBĨFSO 	B SFQSFTFOUBUJWF FYBNQMF JT TIPXO JO
'JH ǋǉ
 XBT WFSZ TUBCMF XJUIJO B MVOBS DZDMF ĉF TUBOEBSE EFWJBUJPO PG UIF SBUJP
XJUIPVU TJHNBDMJQQJOH XBT UZQJDBMMZ MFTT UIBU ǈǉƻ BOE UIF BCTPMVUF WBMVF PG UIF
NBYJNVN EJĎFSFODF CFUXFFO UIF SBUJP BOE UIF BWFSBHF PG UIF SBUJP JNBHF XBT< Ƥ.ƤƤƧ
ĉFSFGPSF PO OJHIUT XJUI GFX TDJFODF JNBHFT PG TQBSTF ėFMET PS XJUI FYDFTT TUSBZ MJHIU m
FJUIFS GSPN JOTVđDJFOU CBĔJOH PS BSPVOE GVMM NPPO m XF FYQMPJUFE UIF TUBCJMJUZ PG UIF
HSBEJFOU QBĨFSO UP FTUJNBUF UIF JMMVNJOBUJPO DPSSFDUJPO GSPN OFBSCZ OJHIUT ĉJT
FTUJNBUJPO BOE UFNQPSBM TUBCJMJUZ PG UIF JMMVNJOBUJPO DPSSFDUJPOT JT FYBNJOFE JO GVSUIFS
EFUBJM JO "QQFOEJY "
ǉǋ
4VSWFZT UIBU VTF NBTUFS ĚBUT DPOTUSVDUFE QFS SVO BSF TVTDFQUJCMF UP TZTUFNBUJD
USFOET TVDI BT MPOH QFSJPE WBSJBUJPOT JO BNQMJėFS HBJO #Z DPOUSBTU PVS QSPDFEVSF
BWPJET TVDI FĎFDUT TDJFODF GSBNFT XFSF OPSNBMJ[FE XJUI OJHIUMZ ĚBU GSBNFT BOE
QSJNBSJMZ VTFE JMMVNJOBUJPO DPSSFDUJPOT EFUFSNJOFE GSPN UIF TBNF PS BU UIF MFBTU
FYUSBQPMBUFE POMZ GSPN OFBSCZ OJHIUT
ǋǊ "ňŉŇŃŁĹŉŇĽķ $ĵŀĽĶŇĵŉĽŃł
*O PSEFS UP DPOTUSVDU EJĎFSFODF JNBHFT UP TFBSDI GPS BOE NFBTVSF UIF ĚVY PG WBSJBCMF
BOE USBOTJFOU PCKFDUT XF ėSTU JNQPTFE B DPOTJTUFOU BTUSPNFUSJD TPMVUJPO BOE XBSQFE BMM
UIF TDJFODF JNBHFT UP B DPOTJTUFOU QJYFM DPPSEJOBUF TZTUFN ĉF USBOTGPSNBUJPO
CFUXFFO UIF MPDBM JNBHF QJYFM DPPSEJOBUF TZTUFN BOE UIF ',Ǎ 8PSME $PPSEJOBUF
4ZTUFN JT EPNJOBUFE CZ PQUJDBM EJTUPSUJPOT UIBU BSF XFMM EFTDSJCFE CZ B MPXPSEFS
QPMZOPNJBM JO SBEJVT GSPN UIF ėFME DFOUFS 8F EFUFSNJOFE UIF QPMZOPNJBM UFSNT PG UIF
EJTUPSUJPO GVODUJPO GSPN JNBHFT PG EFOTF -.$ ėFMET VTJOH UIF *Ć' UBTLNTDUQFBL
ĉF EJTUPSUJPO UFSNT XFSF VTFE JO DPNCJOBUJPO XJUI UIF *Ć' UBTLNTDDNBUDI UP EFSJWF
B 8$4 TPMVUJPO GPS FBDI ėFME ĉF EJTUPSUJPO UFSNT XFSF SFDPNQVUFE NPOUIMZ BT UIFZ
WBSZ PWFS UJNF TDBMFT PG ǎ NPOUIT *G MFě VODPSSFDUFE UIJT WBSJBUJPO XPVME JOUSPEVDF
TZTUFNBUJD PĎTFUT BU UIF∼ǈǈǉ′′ MFWFM
8JUI UIF EJTUPSUJPO NPEFMFE UIF BTUSPNFUSJD TPMVUJPO GPS BOZ JNBHF XJUI UIF
FRVBUPSJBMMZ NPVOUFE ǌN SFEVDFT UP EFUFSNJOJOH UIF MJOFBS SPUBUJPO NBUSJY XJUI
SFTQFDU UP UIF DFOUFS 8F VTFE UIF *Ć' UBTLNTDNBUDI GSPN UIFNTDSFE QBDLBHF UP
NBUDI QJYFM DPPSEJOBUFT GPS PCKFDUT JO UIF JNBHF UP BO FYJTUJOH DBUBMPH PG UIF ėFME XJUI
QSFDJTF BTUSPNFUSZ 8F HFOFSBUFE BO JOJUJBM BTUSPNFUSJD TPMVUJPO GPS UIF TVSWFZ VTJOH
SFGFSFODF DBUBMPHT EFSJWFE GSPN UIF 4MPBO %JHJUBM 4LZ 4VSWFZ %3Ǐ <ǉ> XIFSFWFS
QPTTJCMF BOE EFGBVMUJOH UP BTUSPNFUSZ GSPN UIF 64/0 $$% "TUSPHSBQI DBUBMPH Ǌ
<6$"$ ǉǍǉ> XIFSF 4%44 DPWFSBHF XBT VOBWBJMBCMF "T UIF 4%44 JT JUTFMG UJFE UP UIF
6$"$ BOE BT XF POMZ SFRVJSF QSFDJTF SFMBUJWF BTUSPNFUSJD DBMJCSBUJPO UP QSFDJTFMZ
QPTJUJPO UIF 14' BOE NFBTVSF ĚVY FSSPST DBVTFE CZ UIF EJĎFSFODFT PG UIF BTUSPNFUSJD
TPMVUJPO CFUXFFO UIF UXP EJĎFSFOU SFGFSFODF DBUBMPHT BSF OFHMJHJCMF 8F VTFE UIJT JOJUJBM
TPMVUJPO UP HFOFSBUF TFDPOEBSZ BTUSPNFUSJD DBUBMPHT VTJOH PVS NVMUJQMF PCTFSWBUJPOT PG
FBDI ėFME
'JOBMMZ XF VTFE UIF BTUSPNFUSJD TPMVUJPO BOE UIF 48BSQ <Ǒ> QBDLBHF UP SFTBNQMF
FBDI JNBHF UP B DPNNPO QJYFM DPPSEJOBUF TZTUFN VTJOH B ĚVYDPOTFSWJOH -BOD[PT
ǉǌ
XJOEPXFE TJOD LFSOFM 8F HFOFSBUFE XFJHIU NBQT GPS FBDI JNBHF UP BDDPVOU GPS UIF
DIBOHF JO UIF OPJTF QSPQFSUJFT QSPEVDFE CZ SFTBNQMJOH 4PNF DPWBSJBODF CFUXFFO
QJYFMT JT JOUSPEVDFE BT B SFTVMU PG UIF SFTBNQMJOH QSPDFTT BOE XF BDDPVOUFE GPS JU
EVSJOH EJĎFSFODF JNBHJOH
ǋǋ 'ŀŊŎ.ĹĵňŊŇĹŁĹłŉ
8F VTFE UIF %P1)05 QIPUPNFUSZ QBDLBHF <ǉǊǊ> UP JEFOUJGZ BOE NFBTVSF TPVSDFT
XJUIJO UIF XBSQFE JNBHFT 1JYFM DMVTUFST UIBU BSF TJHOJėDBOUMZ BCPWF UIF CBDLHSPVOE
XFSF EFUFDUFE BOE TPSUFE CZ CSJHIUOFTT 0CKFDUT BQQFBSJOH UP CF TUFMMBS XFSF ėU XJUI
UIF %P1)05 i8BVTTJBOu 14' NPEFM
*([Ʀ) = *Ƥ
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XIFSF (YƤ, ZƤ) BSF UIF PCKFDU DFOUSPJET (*Ƥ, *T) BSF UIF QFBL JOUFOTJUZ BOE TLZ
CBDLHSPVOE BOE Ӑ(Y,Z,YZ) BSF UIF TIBQF QBSBNFUFST EFUFSNJOFE QFS JNBHF Ҽƨ BOE Ҽƪ
XFSF TFU UP VOJUZ TVDI UIBU UIF NPEFM JT B USVODBUFE iXJOHZu (BVTTJBO QPXFS TFSJFT
%P1)05 JT BQQSPQSJBUF GPS QPJOU TPVSDF QIPUPNFUSZ 5VDLFS FU BM <ǉǌǊ JO QSFQ> XJMM
SFQPSU PO QIPUPNFUSZ PG FYUFOEFE TPVSDFT ĉF UPUBM NFBTVSFE ĚVY SFQPSUFE JT UIF
JOUFHSBM PG UIF BOBMZUJD 14' ӓ
ǋǌ 1ļŃŉŃŁĹŉŇĽķ $ĵŀĽĶŇĵŉĽŃł
)JHISFETIJě 4/ *B TVSWFZT UZQJDBMMZ SFQPSU PCTFSWBUJPOT JO UIFJS OBUVSBM QIPUPNFUSJD
TZTUFN SFMBUJOH NBHOJUVEFT UP NFBTVSFE ĚVY WJB
N5,J = −Ʀ.Ʃ MPHƥƤ(ӓ"%6,5,J) + ;15,J 	ǋǊ

ǉǍ
XIFSFN JT UIF OBUVSBM NBHOJUVEF ӓ UIF NFBTVSFE ĚVY BOE ;15,J JT UIF JOTUSVNFOUBM
[FSP QPJOU PG UIF JNBHF J PCTFSWFE UISPVHI QBTTCBOE 5
/BUVSBM NBHOJUVEFT IBWF TFWFSBM BEWBOUBHFT UIFZ BMMPX TVSWFZT UP TDIFEVMF
PCTFSWBUJPOT JO EJĎFSFOU QBTTCBOET JOEFQFOEFOUMZ BT UIF 4/ *B DPMPST BU FWFSZ FQPDI
BSF OPU OFFEFE BOE UIFZ BWPJE UIF BEEJUJPOBM QIPUPNFUSJD FSSPST UIBU BSJTF GSPN
DPOWFSUJOH UIF PCTFSWFE TVQFSOPWB ĚVY UP B TUBOEBSE TZTUFN ĉFTF USBOTGPSNBUJPOT
BSF OPOUSJWJBM BT UIF TJNQMF MJOFBS USBOTGPSNBUJPOT EFSJWFE GPS TUBST BSF OPU EJSFDUMZ
BQQMJDBCMF UP 4/ *B XJUI UIFJS NPSF DPNQMFY 4&% )PXFWFS BT UIFTF NFBTVSFNFOUT BSF
SFQPSUFE JO B OPOTUBOEBSE NBHOJUVEF TZTUFN TVSWFZT NVTU FTUBCMJTI B OFUXPSL PG
TUFMMBS DBMJCSBUPST JO UIF OBUVSBM TZTUFN PG UIF UFMFTDPQF UP EFSJWF BDDVSBUF BOE QSFDJTF
[FSP QPJOUT *O BEEJUJPO BO BDDVSBUF NPEFM PG UIF TVSWFZ UISPVHIQVU JO FBDI QBTTCBOE
JT SFRVJSFE TP NFBTVSFNFOUT JO UIF OBUVSBM TZTUFN DBO CF DPNQBSFE UP TZOUIFUJD ĚVYFT
HFOFSBUFE GSPN NPEFMT EFSJWFE GSPN 4/ *B NFBTVSFNFOUT BU MPXSFETIJě JO UIF
TUBOEBSE TZTUFN
ǋǌǉ *ŁńŇŃŋĹŁĹłŉň Ľł ŉļĹ 1ļŃŉŃŁĹŉŇĽķ $ĵŀĽĶŇĵŉĽŃł Ńĺ ŉļĹ $5*0 ǌ Ł
ĉF ǌZFBS EBUBTFU QSFTFOUFE JO .ǈǏ XBT DBMJCSBUFE CZ BO BVYJMJBSZ QSPHSBN UP PCTFSWF
-BOEPMU TUBOEBSE ėFMET <EFOPUFE XJUI B TVCTDSJQU - ǏǏ> BOE &44&/$& TDJFODF ėFME
TUBST XJUI UIF $5*0 ǈǑ N 	IFSFBěFS ǈǑN
 PWFS ǉǎ QIPUPNFUSJD OJHIUT ĉF ǈǑN
NFBTVSFNFOUT XFSF USBOTGFSSFE UP UIF OBUVSBM TZTUFN PG UIF ǌN UP FTUBCMJTI B TFU PG
TUBOEBSE TUBST JO FBDI TDJFODF ėFME UIBU DPVME CF VTFE UP EFSJWF [FSP QPJOUT
6OGPSUVOBUFMZ UIJT QSPDFTT JOUSPEVDFE TFWFSBM TPVSDFT PG TZTUFNBUJD FSSPS
'JSTU UIF USBOTNJTTJPO GVODUJPO m NJSSPS SFĚFDUJWJUZ QBTTCBOE BOE RVBOUVN
FđDJFODZ BT B GVODUJPO PG XBWFMFOHUI m PG UIF ǈǑN EPFT OPU NBUDI UIBU PO UIF ǌN
FYBDUMZ ĉJT DISPNBUJD UFSN JT UZQJDBMMZ EFTDSJCFE CZ B TJNQMF MJOFBS UFSN JO DPMPS "T
UIF ǌN JNBHFT BSF DPOTJEFSBCMZ EFFQFS UIBO UIPTF PG UIF ǈǑN TFWFSBM TUBST JNBHFE CZ
UIF ǈǑN XFSF TBUVSBUFE JO UIF ǌN EBUB ĉF SFEVDFE PWFSMBQ JO NBHOJUVEFT SFTVMUFE JO
TFWFSBM TVCėFMET IBWJOH B SFMBUJWFMZ TNBMM OVNCFS PG VTBCMF DBMJCSBUJPO TUBST JO UIF
-BOEPMU Ƥ.Ƨ < (3− *)- < Ƥ.Ƭ DPMPS SBOHF 5P DPNQFOTBUF GPS UIF TNBMM OVNCFS PG
VTBCMF DBMJCSBUJPO TUBST GBJOU SFE TUBST 	XJUI (3− *)- > Ƥ.Ƭ
 XFSF JODMVEFE JO UIF
DBMJCSBUJPO )PXFWFS PWFS TVDI BO FYUFOEFE SBOHF JO DPMPS UIF UZQJDBM BOE TJNQMF
MJOFBS UFSN JO DPMPS JT JOTVđDJFOU UP EFTDSJCF UIF USBOTGPSNBUJPO CFUXFFO UIF -BOEPMU
OFUXPSL BOE UIF ǌN OBUVSBM TZTUFN .ǈǏ BMTP FNQMPZFE TZOUIFUJD QIPUPNFUSZ PG
ǉǎ
TQFDUSPQIPUPNFUSJD TUBOEBSET JO UIF QSPDFTT PG DPMPS UFSN EFUFSNJOBUJPO ĉF
SFTVMUJOH DPMPS UFSNT BSF EFQFOEFOU PO UIF NPEFM GPS UIF QBTTCBOET GPS CPUI UIF ǈǑN
BOE UIF ǌN BOE UIFJS SFMBUFE VODFSUBJOUJFT
*O BEEJUJPO CFDBVTF UIF ėFME PG WJFX PG UIF ǈǑN XJUI UIF 5FLǊL DBNFSB POMZ DPWFST
∼Ǌ BNQMJėFST PG .04"*$ ** UIF QIPUPNFUSJD DBMJCSBUJPO IBE UP CF USBOTGFSSFE
CFUXFFO UIF EJĎFSFOU BNQMJėFST PG UIF JNBHFS SBUIFS UIBO EFUFSNJOFE JOEFQFOEFOUMZ
GPS FBDI BNQMJėFS ĉF QIPUPNFUSJD DBMJCSBUJPO UIFSFGPSF EFQFOEFE PO UIF BQFSUVSF
DPSSFDUJPO EJĎFSFODFT CFUXFFO BNQMJėFST BOE UIFJS VODFSUBJOUJFT " DVTUPN DPEF UP
EFUFSNJOF UIF BQFSUVSF DPSSFDUJPOT GPS JNBHFT XBT DSFBUFE GPS.ǈǏ CVU JOBEFRVBDJFT JO
UIF BMHPSJUIN VTFE SFTVMUFE JO FSSPOFPVT WBMVFT GPS UIF BQFSUVSF DPSSFDUJPO JO TFWFSBM
JNBHFT ĉJT JOUSPEVDFE BO FĎFDUJWFMZ QTFVEPSBOEPN FSSPS JOUP UIF ƧӐDMJQQFE
NBHOJUVEFT GPS TUBST
8F EFUBJM UIF JNQSPWFNFOUT UP UIF QIPUPNFUSJD DBMJCSBUJPO GPS UIF TVSWFZ JO UIF
OFYU TVCTFDUJPOT 8F IBWF FMJNJOBUFE BOZ EFQFOEFODF PO UIF ǈǑ N EBUB IBWF
EFWFMPQFE WBSJPVT NFUSJDT UP RVBOUJGZ PVS JOUFSOBM QIPUPNFUSJD DPOTJTUFODZ BOE
WFSJėFE PVS [FSP QPJOU DPOTJTUFODZ VTJOH UIF 4%44
ǋǌǊ "ńĹŇŉŊŇĹ $ŃŇŇĹķŉĽŃłň
8F IBWF TJHOJėDBOUMZ SFėOFE UIF BMHPSJUIN VTFE UP HFOFSBUF BQFSUVSF DPSSFDUJPOT GPS
JNBHFT 'PS FBDI TVCėFME XF JEFOUJėFE TFWFSBM JTPMBUFE PCKFDUT 	UZQJDBMMZ ǉǈmǊǍ QFS
BNQMJėFS
 XJUI 4/>Ǌǈ UIBU BSF DPOTJTUFOU XJUI B QPJOUTPVSDF 14' JO NVMUJQMF
JNBHFT 8F UPPL DBSF UP FMJNJOBUF JOTUBODFT XIFSF XF GPVOE ĚVY NFBTVSFNFOUT GSPN
JTPMBUFE CVU OPOTUFMMBS PCKFDUT JO UIF HSPXUI DVSWFT DPNQVUFE GPS .ǈǏ 8F NFBTVSFE
UIF ĚVY PG FBDI TUBS VTJOH BQFSUVSF SBEJJ GSPN Ǎmǌǈ QJYFMT BDDPVOUJOH GPS UIF XFJHIU
NBQ BOE BOZ ĚVY MPTU UP NBTLFE QJYFMT 8F DPOTUSVDUFE EJĎFSFOUJBM HSPXUI DVSWFT GPS
FBDI JNBHF 	B SFQSFTFOUBUJWF FYBNQMF JT QSPWJEFE JO 'JH ǋǊ
 ĉF HSPXUI DVSWFT PG
JOEJWJEVBM TUBST UIBU JOEJDBUF DPOUBNJOBUJPO CZ B TFDPOEBSZ TPVSDF 	DPTNJD SBZT TUSBZ
SFĚFDUJPOT TUSFBLT
 XFSF SFNPWFE *G NPSF UIBO ǊǍƻ PG UIF TUBST XFSF DMJQQFE UIF
BQFSUVSF DPSSFDUJPO GPS UIF JNBHF XBT ĚBHHFE iCBEu 8F DIFDLFE UIBU UIF HSPXUI
DVSWFT BTZNQUPUJDBMMZ BQQSPBDIFE B DPOTUBOU WBMVF GPS BMM BQFSUVSFT MBSHFS UIBO ǊǊ
QJYFMT BOE ĚBHHFE UIPTF UIBU EJE OPU 8F NFBTVSFE UIF UPUBM BQFSUVSF DPSSFDUJPO UP BO
BQFSUVSF SBEJVT PG ǊǍ QJYFMT PS∼ǉǋǍ′′ JO EJBNFUFS DIPTFO UP FĎFDUJWFMZ FODMPTF UIF
UPUBM ĚVY GPS BMM &44&/$& JNBHFT XIJDI IBWF B UZQJDBM '8). PG UIF 14' PG∼ǉǊ′′ JO
ǉǏ
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6B;m`2 jXk, hvTB+H /Bz2`2MiBH +m`p2b Q7 ;`Qri? 7Q` 3 UH27i- `2/V M/ * U`B;?i- Q`@
M;2V QM kyydRRyj- 7Q` KTHB}2` 9 U#Qi? `M/QKHv b2H2+i2/VX h?2 bKHH2bi TQBMi Bb
i?2 /Bz2`2M+2 #2ir22M i?2 .QS>Ph K;MBim/2 Q7 i?2 Q#D2+i M/ K;MBim/2 rBi?
M T2`im`2 `/Bmb Q7 8 TBt2HbX q2 ?p2 mb2/  TB2+2rBb2 Z@tBb b+H2 iQ b?Qr i?2 7mHH
`M;2 Q7 i?2 /i rBi?Qmi +QKT`2bbBM; HQ+H p`BiBQMbX q2 ?p2 THQii2/ i?2 BM/BpB/@
mH BbQHi2/ bi`b BM ;`2vX q2 Qzb2i 2+? BM/BpB/mH bi` bHB;?iHv 7`QK i?2 T2`im`2
i?`Qm;? r?B+? i?2 ~mt Bb K2bm`2/ HQM; i?2 −Y /B`2+iBQM 7Q` +H`BivX q2 +?2+F2/
i?i i?2 ;`Qri? +m`p2 Bb +QMbBbi2Mi rBi?  +QMbiMi 7Q` T2`im`2b H`;2` i?M kk TBt@
2Hb- BM/B+i2/ #v p2`iB+H HBM2b rBi? M ``Qr BM #2ir22MX 1``Q`b BM i?2 p2`;2 K2@
bm`2K2Mi i 2+? T2`im`2- Ҿ"- `2 ivTB+HHv bKHH2` i?M i?2 THQi bvK#QHbX q2 T`QT@
;i2/ i?2 +Qp`BM+2 Ki`Bt #2ir22M T2`im`2b iQ /2i2`KBM2 i?2 }MH T2`im`2 +Q``2+@
iBQM i  `/Bmb Q7 k8 TBt2Hb UBM/B+i2/ rBi?  #Hm2 bi`- M/ H#2H2/ BM i?2 H27i TM2HVX
CPUI QBTTCBOET 	TFF 'JH ǋǋ

ǋǌǋ $ļŃĽķĹ Ńĺ 4ŉĵłĸĵŇĸ 4ŉĵŇ /ĹŉŌŃŇĿ ĵłĸ ĵ 'ŊłĸĵŁĹłŉĵŀ 4ńĹķŉŇŃńļŃ
ŉŃŁĹŉŇĽķ 4ŉĵłĸĵŇĸ
8IJMF TFWFSBM TUBOEBSE TUFMMBS DBUBMPHT FYJTU BOE SFQPSU CSPBECBOE NBHOJUVEFT JO
EJĎFSFOU QIPUPNFUSJD TZTUFNT UISPVHI B SBOHF PG QBTTCBOET <ǎǊ Ǐǎ Ǐǐ ǉǋǉ> UIF
TUBOEBSE TUBS OFUXPSL PG -BOEPMU <ǏǏ> FYUFOEFE CZ 4UFUTPO <ǉǋǊ> SFNBJOT UIF NPTU
PCWJPVT DIPJDF UP UJF UP UIF +PIOTPO.PSHBO$PVTJOT QIPUPNFUSJD TZTUFN ĉF 3$ BOE
*$ $PVTJOT ėMUFST BSF CSPBEMZ TJNJMBS UP UIPTF VTFE PO UIF ǌN 	TFF 'JH ǋǌ
 BOE UIF
NBHOJUVEFT SFQPSUFE CZ MPXSFETIJě 4/ *B TVSWFZT BSF DPOWFSUFE JOUP UIF +PIOTPO
TZTUFN VTJOH PCTFSWBUJPOT PG UIF -BOEPMU OFUXPSL TUBST ĉJT BMMPXT VT UP NJOJNJ[F
ǉǐ



















6B;m`2 jXj, 6q>J .Bbi`B#miBQM Q7 3 M/ * b+B2M+2 BK;2b 7`QK i?2 bm`p2vX h?2
K2M 6q>J Bb RXk9′′7Q` i?2 3 #M/ M/ RXk′′7Q` *X
ǉǑ
TZTUFNBUJD VODFSUBJOUJFT XIFO DPNQBSJOH PVS EBUB UP UIF OFBSCZ TBNQMF
ĉF DIPJDF PG TUBOEBSE TUBS OFUXPSL BOE UIF USBOTGPSNBUJPO FRVBUJPOT EFSJWFE
CFUXFFO UIF OBUVSBM BOE TUBOEBSE TZTUFN BMTP QMBZ B DSJUJDBM SPMF JO EFUFSNJOJOH UIF
BCTPMVUF UISPVHIQVU PG FBDI QBTTCBOE ĉJT DBMJCSBUJPO FOBCMFT 4&% NPEFMT PG 4/ *B
HFOFSBUFE GSPN MPXSFETIJě PCTFSWBUJPOT UP CF DPOWFSUFE JOUP UIF ǌN OBUVSBM
NBHOJUVEF TZTUFN WJB








ĉJT FRVBUJPO JT JOWFSUFE UP EFUFSNJOF UIF [FSP QPJOU ;15 GPS UIF GVMM PQUJDBM
TZTUFN 	EFUFDUPS PQUJDT ėMUFS BOE BUNPTQIFSF
 XJUI EJNFOTJPOMFTT UPUBM QIPUPO
FđDJFODZ 5(Ӈ) VTJOH B TUBS XJUI B XFMMNFBTVSFE 4&% '(Ӈ)Ǯ XIPTF NBHOJUVEFTN5
BSF LOPXO JO UIF OBUVSBM TZTUFN m B iGVOEBNFOUBM TQFDUSPQIPUPNFUSJD TUBOEBSEu
6OGPSUVOBUFMZ NPTU XFMM NFBTVSFE TQFDUSPQIPUPNFUSJD TUBOEBSET BSF UPP CSJHIU UP
CF NFBTVSFE EJSFDUMZ CZ UIF ǌN 8F NVTU UIFSFGPSF JOGFS UIF ǌN OBUVSBM NBHOJUVEFT PG
UIF GVOEBNFOUBM TUBOEBSE VTJOH UIF TUBST TUBOEBSE NBHOJUVEFT ĉF NPTU EJSFDU XBZ PG
BDIJFWJOH UIJT JT UP EFėOF UIF USBOTGPSNBUJPO FRVBUJPOT TVDI UIBU UIF -BOEPMU BOE
OBUVSBM TZTUFN NBHOJUVEFT BHSFF BU TPNF DPMPS
)JTUPSJDBMMZ UIF DIPJDF GPS UIF GVOEBNFOUBM TUBOEBSE GPS 4/ *B TVSWFZT IBT CFFO
һ-ZS 	7FHB
 FJUIFS JNQMJDJUMZ XIFO UIF SFTUGSBNF 4/ *B NPEFM JT DPOTUSVDUFE GSPN
MPX[ EBUB PS FYQMJDJUMZ XIFO EFėOJOH UIF QBTTCBOE [FSP QPJOUT GPS IJHISFETIJě
TVSWFZT <ǎ Ǌǌ Ǎǋ ǍǍ ǐǏ> 7FHB XBT POF PG TJY "∅7 TUBST VTFE UP FTUBCMJTI UIF DPMPS
[FSP QPJOU PO UIF QIPUPNFUSJD TZTUFN PG +PIOTPO BOE .PSHBO <ǎǍ> CZ EFėOJOH UIF
NFBO6− # BOE #− 7 DPMPS PG UIF TJY UP CF [FSP BOE UIJT EFėOJUJPO XBT GVSUIFS
FYUFOEFE UP $PVTJOT 3$ − *$ 7FHBT 4&% XBT UJFE UP UVOHTUFOSJCCPO ėMBNFOU MBNQT
BOE MBCPSBUPSZ CMBDLCPEZ TPVSDFT FNQMPZFE BT GVOEBNFOUBM TUBOEBSET <ǑǏ> 8JUI UIF
XJEFTQSFBE BEPQUJPO PG UIF -BOEPMU TUBOEBSE TUBS OFUXPSL UP UJF JOTUSVNFOUBM
QIPUPNFUSZ UP UIF +PIOTPO TZTUFN UIF VTF PG 7FHB BT GVOEBNFOUBM TQFDUSPQIPUPNFUSJD
ǮĉF GPSNBMJTN FNQMPZFE UISPVHIPVU UIJT UIFTJT SFQSFTFOUT 4&%T BT QPXFS QFS VOJU XBWFMFOHUI BT B
GVODUJPO PG XBWFMFOHUI XIJMF UIF TZTUFN UISPVHIQVU JT SFQSFTFOUFE BT B EJNFOTJPOMFTT QIPUPO FđDJFODZ
ĉF GPSNFS JT UZQJDBMMZ QSPWJEFE JO FSHT T−ƥ DN−Ʀ ª−ƥ *G UIF TZTUFN UISPVHIQVU JT QSPWJEFE JO FSHT ª−ƥ
UIFO UIF FYUSB GBDUPS PG UIF JOWFSTF FOFSHZ ӇID  NVTU CF ESPQQFE UP SFNPWFE UP BDDPVOU GPS UIF +BDPCJBO PG
UIF USBOTGPSNBUJPO
Ǌǈ




















MOSAIC II CCD QE
Atmospheric Transmission
6B;m`2 jX9, h?`Qm;?Tmi +m`p2b 7Q` *hAP 9 K 3 M/ * Tbb#M/b Ui?B+F `2/ M/ Q`@
M;2 `2bT2+iBp2HvV- `2T`2b2MiBM; 7mHH bvbi2K i?`Qm;?Tmi BM+Hm/BM; rp2H2M;i? /2T2M@
/2M+2 Q7 **. [mMimK 2{+B2M+v U/Qi@/b?2/ #Hm2V- HmKBMBmK `2~2+iM+2 Q7 i?2
KB``Q`b UbQHB/ ;`2vV BM i?2 9K i2H2b+QT2- i?2 QTiB+H }Hi2`b Ui?BM `2/ M/ Q`M;2V M/
 KQ/2H Q7 i?2 iKQbT?2`2 U/b?2/ ;`22MV ;2M2`i2/ mbBM; i?2 JP.h_L9 +Q/2 i
M B`Kbb Q7 R rBi? k KK SJq Q7 ri2` pTQ` i M HiBim/2 Q7 k FK- M/  +QM@
i`B#miBQM 7`QK 2`QbQHb- TT`QT`Bi2 7Q` i?2 *hAP 9 K bBi2X h?2 K2bm`2K2Mi Q7 i?2
p`BQmb +QKTQM2Mib Q7 i?2 bvbi2K i?`Qm;?Tmi Bb /Bb+mbb2/ BM Ȝ"XR- M/ i?2 `2bTQMb2
+m`p2b `2 HBbi2/ BM h#H2 "XkX
Ǌǉ
TUBOEBSE CFDBNF VCJRVJUPVT
)PXFWFS BT EJTDVTTFE JO 3FHOBVMU FU BM <ǉǉǉ> 7FHB JT GBS GSPN BO JEFBM DIPJDF GPS
UIF GVOEBNFOUBM TUBOEBSE 5BZMPS <ǉǋǐ> GPVOE UIBU JO PSEFS GPS TFWFSBM TPVSDFT PG
TZOUIFUJD BOE PCTFSWFE $PVTJOT 3$ − *$ NFBTVSFNFOUT UP BHSFF UIF *$ USBOTNJTTJPO
DVSWF IBE UP CF TIJěFE UP UIF SFE CZ Ǎǈ m ǉǈǈª 8JUI UIJT TIJě UIF TZOUIFUJD DPMPS PG
7FHB XBT GPVOE UP CF ǈǈǈǎ NBH 'VLVHJUB FU BM <ǌǉ> SFQPSU B TJNJMBS WBMVF 'VSUIFS
UIF -BOEPMU (3− *)- DPMPS PG 7FHB JT TJHOJėDBOUMZ NPSF CMVF UIBO UIF BWFSBHF GPS UIF
-BOEPMU TUBOEBSE TUBS OFUXPSL 	XJUI (3− *)- ∼ǈǌǏ NBH
 BOE DPOTFRVFOUMZ BOZ
TZTUFNBUJD FSSPS JO UIF DPMPS UFSN PS UIF -BOEPMU (3− *)- DPMPS PG 7FHB IBT B NVDI
MBSHFS TZTUFNBUJD FĎFDU PO UIF 3* OBUVSBM NBHOJUVEFT UIBO XPVME B TUBOEBSE XJUI B
DPMPS DMPTFS UP UIF BWFSBHF -BOEPMU TUBOEBSE 7FHB NBZ FYIJCJU TPNF QIPUPNFUSJD
WBSJBCJMJUZ <ǋǉ> *O BEEJUJPO JUT 4&% JT SJGF XJUI TFWFSBM VOVTVBMMZ TIBQFE BCTPSQUJPO
MJOFT BOE BO FYDFTT PG /*3 FNJTTJPO BT B SFTVMU PG JUT SBQJE SPUBUJPO <ǉǈǊ> UIBU NBZ
JOUSPEVDF TZTUFNBUJD FSSPST XIFO NPEFMT BSF VTFE UP FYUFOE UIF PCTFSWFE 4&% PG 7FHB
JOUP UIF 67 BOE *3
'PMMPXJOH TFWFSBM HSPVQT JODMVEJOH UIF 4%44 <ǎǊ> BOE UIF 4/-4 <ǉǉǉ> XF JOTUFBE
TFMFDU #%ǉǏ◦ǌǏǈǐ BT PVS GVOEBNFOUBM TQFDUSPQIPUPNFUSJD TUBOEBSE "U
(3− *)- = Ƥ.ƧƦ NBH UIF DPMPS PG #%ǉǏ◦ǌǏǈǐ JT DPOTJEFSBCMZ DMPTFS UP UIF BWFSBHF
-BOEPMU OFUXPSL TUBS UIBO 7FHB ĉF )45 $"-41&$ QSPHSBN IBT NFBTVSFE UIF 4&%
PG #%ǉǏ◦ǌǏǈǐ DPWFSJOH ǈǉǏ m ǉ ӉN XJUI BO VODFSUBJOUZ PG< Ƥ.Ʃƻ JO UIF ĚVY
DBMJCSBUJPO EFSJWFE GSPN UIF UISFF QSJNBSZ )45 8% TUBOEBSET BOE∼Ǌƻ JO UIF SFMBUJWF
ĚVY DBMJCSBUJPO PWFS UIF FOUJSF XBWFMFOHUI SBOHF
ǋǌǌ 5ŇĵłňĺŃŇŁĵŉĽŃł #ĹŉŌĹĹł -ĵłĸŃŀŉ /ĹŉŌŃŇĿ ĵłĸ ŉļĹ $5*0 ǌ Ł /ĵŉ
ŊŇĵŀ 4ŏňŉĹŁ
*O PSEFS UP DBMJCSBUF UIF OBUVSBM TZTUFN PG UIF ǌN XF PCUBJOFE TFWFSBM JNBHFT PG UISFF
-BOEPMU TUBOEBSE ėFMET 	-ǑǊ -ǑǍ 3VǉǌǑ
 EJSFDUMZ XJUI UIF ǌN.04"*$ ** PWFS ǎǋ
OJHIUT JO Ǌǈǈǎ BOE ǊǈǈǏ ĉF JNBHFT DPWFSFE B XJEF SBOHF PG BJSNBTT BOE FYQPTVSF
UJNF BOE UIF DBMJCSBUJPO ėFMET XFSF EJUIFSFE BDSPTT UIF FOUJSF ėFME PG WJFX 8JUI UIJT
MBSHF EBUBTFU XF SPCVTUMZ EFUFSNJOFE FYUJODUJPO BOE DPMPS UFSNT CFUXFFO UIF ǌN BOE
UIF -BOEPMU OFUXPSL VTJOH UIF SFMBUJPOT
ǊǊ
3*OTƨN + "J =3- + L3ƨN(9J − ƥ)
+ D3ƨN(3−*)-((3− *)- − Ƥ.ƧƦ)− ;J
**OTƨN + "J =*- + L*ƨN(9J − ƥ)
+ D*ƨN(3−*)-((3− *)- − Ƥ.ƧƦ)− ;J
	ǋǌ

XIFSF 3 BOE * EFOPUF UIF 3 BOE * CBOE NBHOJUVEFT JO UIF -BOEPMU 	-
 BOE $5*0 ǌ N
JOTUSVNFOUBM 	ƨN
 TZTUFNT BOE"9 BOE ; EFOPUF UIF BQFSUVSF DPSSFDUJPO BJSNBTT BOE
[FSP QPJOU PG BO JNBHF J SFTQFDUJWFMZ ĉFTF SFMBUJPOT BSF EFėOFE TVDI UIBU BU UIF DPMPS
PG #%ǉǏ◦ǌǏǈǐ UIF DBMJCSBUFE NBHOJUVEFT PG UIF ǌN TZTUFN NBUDI UIPTF PG -BOEPMU
8F FYQFDU EJĎFSFODFT JO UIF BQFSUVSF DPSSFDUJPOT CFUXFFO TDJFODF BOE DBMJCSBUJPO
ėFME GSBNFT *NBHFT PG UIF DBMJCSBUJPO ėFMET XFSF HFOFSBMMZ TIPSU FYQPTVSFT 	<ǎǈ T

BOE PěFO VOHVJEFE XIJMF TDJFODF JNBHFT BSF Ǌǈǈ T JO 3 BOE ǌǈǈ T JO * 8F GPVOE
UZQJDBM TZTUFNBUJD EJĎFSFODFT PG ǉmǋƻ CFUXFFO UIF BQFSUVSF DPSSFDUJPOT NFBTVSFE JO
UIF DBMJCSBUJPO ėFMET BOE UIF NFBO BQFSUVSF DPSSFDUJPO PG BMM TDJFODF ėFMET PCTFSWFE PO
UIF TBNF OJHIUT ĉF BQFSUVSF DPSSFDUJPO EJĎFSFODFT BSF DPSSFMBUFE XJUI UIF 14' TJ[F
BOE FMMJQUJDJUZ NFBTVSFE JO UIF DBMJCSBUJPO ėFMET 8F BDDPVOUFE GPS UIFTF BQFSUVSF
DPSSFDUJPO EJĎFSFODFT XIJMF FYUSBQPMBUJOH [FSP QPJOUT CFUXFFO JNBHFT UP DPOTUSVDU UIF
UFSUJBSZ QIPUPNFUSJD DBUBMPHT JO fǋǍ
ĉF BWFSBHF PĎTFU CFUXFFO -BOEPMU NBHOJUVEFT GPS DBUBMPH TUBST BOE NFBTVSFE
JOTUSVNFOUBM NBHOJUVEFT XBT DBMDVMBUFE GPS FBDI ėFME ėĨJOH GPS B TJOHMF MJOFBS UFSN JO
-BOEPMU Ƥ.Ƨ < (3− *)- < Ƥ.Ƭ DPMPS "T UIFSF XFSF JOTVđDJFOU TUBST DPWFSJOH UIF GVMM
DPMPS SBOHF JO BOZ TJOHMF JNBHF UIF XFJHIUFE NFBO DPMPS UFSN GPS BMM DBMJCSBUJPO ėFME
JNBHFT XJUI BU MFBTU Ǌǈ TUBST JO * BOE Ǎǈ TUBST JO 3 XBT DPNQVUFE $PNQVUJOH UIF DPMPS
UFSN JNBHF CZ JNBHF BMMPXFE VT UP MPPL GPS USFOET JO UIF DPMPSUFSN XJUI UJNF BOE
BJSNBTT 8IJMF UIJT QSPDFEVSF MFBET UP TMJHIUMZ IJHIFS TUBUJTUJDBM VODFSUBJOUJFT UIBO JG B
TJOHMFDPMPS UFSN XBT EFUFSNJOFE TJNVMUBOFPVTMZ GPS BMM JNBHFT JU QSPEVDFT B SPCVTU
FTUJNBUF PG UIF DPMPSUFSN BOE BT TIPXO JO fǎ UIF TZTUFNBUJD VODFSUBJOUJFT JO UIF
QIPUPNFUSJD DBMJCSBUJPO BSF EPNJOBUFE CZ UIF VODFSUBJOUZ JO EFUFSNJOJOH UIF BCTPMVUF
[FSPQPJOUT
8F GPVOE DPMPS UFSNT PG D33−* = −Ƥ.ƤƧƤ± Ƥ.ƤƤƥ BOE D*3−* = Ƥ.ƤƦƦ± Ƥ.ƤƤƥ ĉFTF
Ǌǋ
WBMVFT BSF JO HPPE BHSFFNFOU XJUI NFBTVSFNFOUT CZ PCTFSWBUPSZ TUBĎǯ GPS UIF ǌN ĉF
EJTQFSTJPO BCPVU UIF ėĨFE WBMVF JT∼ǊǍƻ JO 3 BOE∼ǉǍƻ JO * ĉF WBMVF JO 3 JT UIF
TBNF BT UIBU VTFE JO .ǈǏ XIJMF XF ėOE D*3−* UP CF TMJHIUMZ MPXFS UIBO UIBU XPSL 8F
BĨSJCVUF UIJT EJĎFSFODF UP UIF EJĎFSFOU NFUIPEPMPHZ VTFE BOE UIF SFEEFS DPMPS SBOHF
PG TUBST TFMFDUFE GPS QIPUPNFUSJD DBMJCSBUJPO JO UIF .ǈǏ BOBMZTJT 8F GPVOE UIBU UIF
DPMPS UFSN EJE OPU IBWF B WFSZ TUSPOH EFQFOEFODF PO UIF QBSUJDVMBS $$% PG UIF
.04"*$ DBNFSB BOE DPOTFRVFOUMZ FMFDUFE UP VTF B TJOHMF DPMPS UFSN GPS UIF FOUJSF














kI = 0.058  I = 0.017 mag
kR = 0.104  R = 0.020 mag








cIR I = +0.022 ± 0.001
  = 0.015


















6B;m`2 jX8, UG27iV 1tiBM+iBQM `2HiBQM 7Q` *hAP 9 K bvbi2K BM 3 M/ * mbBM; +HB#`@
iBQM /i 7Q` i?`22 GM/QHi }2H/b UGNk- GN8 M/ _mR9NV BK;2/ /m`BM; i?2 kyye M/
kyyd Q#b2`pBM; b2bQMbX h?2 p2`iB+H tBb Bb i?2 /Bz2`2M+2 #2ir22M BMbi`mK2MiH T2`@
im`2 K;MBim/2b- M/ GM/QHi +iHQ; K;MBim/2b- +Q``2+i2/ 7Q` 2tTQbm`2 iBK2 M/
p`BiBQM rBi? GM/QHi 3− * +QHQ`X q2 }M/ 2tiBM+iBQM Hr bHQT2b Q7 Ƥ.ƥƤƨ K;fB`Kbb
M/ Ƥ.ƤƩƬ K;fB`Kbb BM 3 M/ * `2bT2+iBp2HvXU_B;?iV .Bbi`B#miBQM Q7 +QHQ` i2`Kb- /2@
i2`KBM2/ T2`@BK;2- iQ GM/QHi 3 − * 7Q` i?2 *hAP 9 K bvbi2K BM * U#Qp2V M/ 3
U#2HQrV- mbBM; +HB#`iBQM /i 7`QK kyye Ĝ dX PMHv BK;2b rBi? i H2bi 8y bi`b BM
3 M/ i H2bi ky bi`b BM * r2`2 mb2/ BM i?2 MHvbBbX b i?2`2 `2 ivTB+HHv BMbm7@
}+B2Mi bi`b bTMMBM; i?2 7mHH +QHQ` `M;2 BM Mv bBM;H2 BK;2- i?2 r2B;?i2/ K2M
+QHQ` i2`K 7Q` HH i?2 BK;2b Bb +QKTmi2/ UBM/B+i2/ #v /b?2/ p2`iB+H HBM2bV M/
mb2/ 7Q` HH 7m`i?2` MHvbBbX q2 }M/ +QHQ` i2`Kb Q7 D3ƨN(3−*)- = −Ƥ.ƤƧƤ ± Ƥ.ƤƤƥ M/
D*ƨN(3−*)- = Ƥ.ƤƦƦ± Ƥ.ƤƤƥX
ĉF PĎTFU XBT SFėU XJUI UIF DPMPS UFSN ėYFE UP UIJT WBMVF BOE UIF BQFSUVSF
DPSSFDUJPO XBT BEEFE ĉVT UIF PĎTFU SFQSFTFOUT UIF BWFSBHF EJĎFSFODF CFUXFFO UIF
-BOEPMU DBUBMPH NBHOJUVEFT BOE PVS JOTUSVNFOUBM NBHOJUVEFT UISPVHI B DPOTJTUFOU
ǊǍ QJYFM BQFSUVSF ĉFTF BQFSUVSFDPSSFDUFE [FSP QPJOUT XFSF UIFO SFHSFTTFE BHBJOTU UIF
BJSNBTT UP EFUFSNJOF UIF TMPQF PG UIF FYUJODUJPO MBX BOE JOUFSDFQU
8F GPVOE OP JNQSPWFNFOU JO BMMPXJOH UIF FYUJODUJPO UFSN UP WBSZ CFUXFFO TVSWFZ
ZFBST 3BUIFS XF GPVOE UIBU XF DPVME TVđDJFOUMZ BDDPVOU GPS ZFBSUPZFBS DIBOHFT JO
UIF PWFSBMM USBOTQBSFODZ BU UIF $5*0 TJUF CZ EFDPNQPTJOH UIF TVSWFZ [FSP QPJOU JOUP B
EPNJOBOU DPOTUBOU UFSN XJUI B TNBMM OJHIUUPOJHIU WBSJBUJPO 8F NFBTVSFE FYUJODUJPO
ǊǍ
MBX TMPQFT PG ǈǉǈǌ NBHBJSNBTT BOE ǈǈǍǐ NBHBJSNBTT JO 3 BOE * SFTQFDUJWFMZ XJUI
EJTQFSTJPOT PG∼ǈǈǊ NBH BCPVU UIF ėĨFE MJOFBS SFMBUJPO ĉF BJSNBTT SFMBUJPO BOE DPMPS
UFSNT EFUFSNJOFE BSF TIPXO JO 'JH ǋǍ
0O FYUSFNFMZ OPOQIPUPNFUSJD OJHIUT XF GPVOE UIBU UIF OPOMJOFBS DPNQPOFOU PG
UIF FYUJODUJPO MBX XBT OPOOFHMJHJCMF BU FWFO NPEFSBUF BJSNBTT 4VDI OJHIUT BSF
UIFSFGPSF DPNQMFUFMZ FYDMVEFE GSPN BOZ GVSUIFS BOBMZTJT ĉF SFTJEVBM PVUMJFST TDBĨFS
QSFGFSFOUJBMMZ BCPWF UIF SFMBUJPO CFDBVTF VOJEFOUJėFE UIJO PS JOUFSNJĨFOU DMPVE DPWFS
PO QIPUPNFUSJD OJHIUT JODSFBTFT UIF FĎFDUJWF TMPQF PG UIF FYUJODUJPO MBX
ǋǍ 5ĹŇŉĽĵŇŏ $ĵŉĵŀŃĻň ĵłĸ ;ĹŇŃ 1ŃĽłŉň
)BWJOH DBMJCSBUFE UIF BNQMJėFST XJUIJO UIF GPPUQSJOU PG UIF -BOEPMU TUBOEBSE ėFME XF
EFSJWFE BO FYUFOEFE TUBOEBSE DBUBMPH DPWFSJOH UIF FOUJSF ėFME PG WJFX PG .04"*$ **
"T UIJT DBUBMPH XBT HFOFSBUFE CZ FYUSBQPMBUJOH UIF [FSP QPJOU UP PUIFS BNQMJėFST PG UIF
TBNF JNBHF XF BDDPVOUFE GPS UIF EJĎFSFODFT JO UIF BQFSUVSF DPSSFDUJPO CFUXFFO
BNQMJėFST ĉJT QSPDFEVSF QSFWFOUFE BOZ TZTUFNBUJD FSSPST BSJTJOH GSPN FJUIFS B
NJTFTUJNBUJPO PG UIF FYUJODUJPO DPFđDJFOU PS TIPSU UJNFTDBMF WBSJBUJPOT JO
USBOTQBSFODZ GSPN BĎFDUJOH UIF FYUFOEFE TUBOEBSE DBUBMPH
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6B;m`2 jXe, hQiH lM+2`iBMiv UbiiBbiB+H Y bvbi2KiB+V BM i?2 9 K T?QiQK2i`v Q7
1aa1L*1 `272`2M+2 +iHQ; bi`b b  7mM+iBQM Q7 K;MBim/2 7Q` 3 M/ * h?2 +QHQ` Q7
2+? #BM BM/B+i2b i?2 MmK#2` Q7 bi`b BM i?i #BMX AM/BpB/mH bi`b `2[mB`2 i H2bi j
K2bm`2K2Mib BM 2+? }Hi2`X
ĉF [FSP QPJOUT XFSF UIFO SFEFUFSNJOFE VTJOH UIF FYUFOEFE DBUBMPH XJUIPVU BOZ
BEEJUJPOBM DPMPS DPSSFDUJPO BQQMJFE 8F FYUSBQPMBUFE UIFTF [FSP QPJOUT UP TDJFODF
JNBHFT PO UIF TBNF OJHIUT BT UIF DBMJCSBUJPO JNBHFT BEKVTUJOH GPS EJĎFSFODFT JO
Ǌǎ
FYQPTVSF UJNF BQFSUVSF DPSSFDUJPO BOE BJSNBTT 'PS FBDI TUBS JO UIF TDJFODF ėFMET XF
EFUFSNJOFE UIF ǋӐDMJQQFE XFJHIUFE NBHOJUVEFT UP HFOFSBUF PVS ėOBM QIPUPNFUSJD
SFGFSFODF DBUBMPH GPS FBDI ėFME 4UBST XJUI B IJHI 3.4 TDBĨFS SFMBUJWF UP UIFJS NFBO
NBHOJUVEF XFSF SFKFDUFE BT WBSJBCMF ĉF SFTVMUJOH DBUBMPHT UZQJDBMMZ IBWF∼ǋǈ TUBST QFS
BNQMJėFS XJUI BU MFBTU ǋ PCTFSWBUJPOT JO CPUI ėMUFST BOE B NFEJBO PG ǐ PCTFSWBUJPOT
FBDI JO 3 BOE Ǎ JO * " ĚBU ǈǌƻ VODFSUBJOUZ XBT BEEFE JO RVBESBUVSF UP BMM TUBST JO
PSEFS UP NBLF UIF BWFSBHF SFEVDFE ӕƦ VOJUZ ĉF FSSPSNBHOJUVEF EJTUSJCVUJPO PG UIF
SFGFSFODF DBUBMPH TUBST JT TIPXO JO 'JH ǋǎ
ĉFTF SFGFSFODF DBUBMPHT XFSF VTFE UP EFUFSNJOF [FSP QPJOUT GPS BMM TDJFODF JNBHFT
5P FYBNJOF UIF UFNQPSBM TUBCJMJUZ PG UIF [FSP QPJOUT XF BEKVTUFE UIFN GPS EJĎFSFODFT
JO BQFSUVSF DPSSFDUJPO BJSNBTT BOE FYQPTVSF UJNF CVU OPU OJHIUMZ WBSJBUJPOT JO
USBOTQBSFODZ PS WBSJBUJPO CFUXFFO EJĎFSFOU BNQMJėFST ĉF BEKVTUFE [FSP QPJOUT PG BMM
BWBJMBCMF BNQMJėFST XFSF BWFSBHFE UPHFUIFS UP DPOTUSVDU UIF BWFSBHF BEKVTUFE [FSP QPJOU
GPS B HJWFO JNBHF *O 'JH ǋǏ XF QMPU UIJT RVBOUJUZ WT UIF UJNF TJODF UIF TUBSU PG UIF FBDI
ZFBST PCTFSWJOH TFBTPO UIF DPOEJUJPOT BU UIF ǌN SFNBJOFE WFSZ TUBCMF PWFS UIF FOUJSF
EVSBUJPO PG UIF TVSWFZ 8F BMTP DPOTUSVDUFE UIF OJHIUMZ BWFSBHF [FSP QPJOU BOE UIF
IJTUPHSBN PG SFTJEVBMT UP UIF OJHIUMZ BWFSBHF [FSP QPJOU JT QMPĨFE JO 'JH ǋǐ ĉF
SFTJEVBM TDBĨFS JT< Ʀƻ JO CPUI 3 BOE *
ǋǎ *ŁĵĻĹ ňŊĶŉŇĵķŉĽŃł
)BWJOH FTUBCMJTIFE [FSP QPJOUT GPS FBDI TDJFODF JNBHF XF VTFE JNBHF TVCUSBDUJPO UP
SFNPWF UIF CBDLHSPVOE MJHIU PG UIF IPTUHBMBYJFT 1SJPS UP TVCUSBDUJPO UIF 14' PG FBDI
JNBHF XBT ėSTU EFUFSNJOFE GSPN ėFME TUBST 8F VTFE UIF i)JHI 0SEFS 5SBOTGPSN 0G
14' "OE 5FNQMBUF 4VCUSBDUJPOu 	)051"/54
ǰ QBDLBHF UP EFUFSNJOF UIF
DPOWPMVUJPO LFSOFM CFUXFFO FBDI JNBHF BOE UFNQMBUF QBJS 'PS FBDI QBJS UIF JNBHF
XJUI UIF OBSSPXFS 14' XBT DPOWPMWFE UP NBUDI UIF JNBHF XJUI UIF CSPBEFS 14' "MM
/(/− ƥ)/Ʀ QPTTJCMF QBJST PG JNBHF BOE SFGFSFODF UFNQMBUFT GSPN BU MFBTU UISFF
PCTFSWJOH TFBTPOT XFSF VTFE UP DSFBUF EJĎFSFODF JNBHFT GPS FBDI PCKFDU GPMMPXJOH UIF
BMHPSJUIN PG #BSSJT FU BM <ǐ> 8F VTFE B WFSTJPO PG %P1)05 <ǉǊǊ> NPEJėFE UP VTF
ǰIĨQXXXBTUSPXBTIJOHUPOFEVVTFSTCFDLFSIPUQBOUTIUNM
ǊǏ
6B;m`2 jXd, p2`;2 x2`Q TQBMib 7Q` BK;2b- /Dmbi2/ 7Q` /Bz2`2M+2b BM 2tTQbm`2 iBK2-
T2`im`2 +Q``2+iBQM- M/ B`Kbb Qp2` i?2 7mHH /m`iBQM Q7 i?2 1aa1L*1 bm`p2v BM 3
UiQTV M/ *X AM kyyk- i?2 * }Hi2` ULPP +Q/2 +eyy8V rb /K;2/ M/ `2TH+2/X
h?2 x2`Q TQBMi 2pQHmiBQM Bb +Q``2Hi2/ BM #Qi? 3 M/ *- M/ i?2 bKHH iBK2@b+H2 p`B@
iBQMb +Q``2bTQM/ iQ +?M;2b BM r2i?2` +QM/BiBQMb i *hAP- r?2`2b i?2 ;`/mH




















































































































































































-0.1 -0.05 0.0 0.05 0.1










σR = 0.015 mag
-0.1 -0.05 0.0 0.05 0.1











σI = 0.019 mag
6B;m`2 jX3, >BbiQ;`Kb Q7 i?2 `2bB/mHb Q7 3 UG27iV M/ * U_B;?iV x2`Q TQBMib iQ i?2
p2`;2 MB;?iHv x2`Q TQBMi- /Dmbi2/ 7Q` /Bz2`2M+2b BM 2tTQbm`2 iBK2- B`Kbb M/ i?2
T2`im`2 +Q``2+iBQMX h?2 b+ii2` Bb < ƦW BM #Qi? Tbb#M/b- M/ p2`v +QKT`#H2 iQ
i?2 pHm2b 7QmM/ BM Jyd- BHHmbi`iBM; i?i x2`Q TQBMib `2 p2`v +QMbBbi2Mi 7`QK }2H/ iQ
}2H/X h?2 /b?2/ ;`2v HBM2b `2 :mbbBM }ib iQ i?2 /iX
6B;m`2 jXN, _2T`2b2MiiBp2 /Bz2`2M+2 BK;BM; ǳTQbi;2 biKTbǴ BM 3 UhQTV M/ *
U"QiiQKV 7Q` tyk8-  aL A i [ = Ƥ.ƧƩ M2` i?2 K2/BM `2/b?B7i Q7 i?2 bm`p2vX >Ph@
SLha +QMpQHp2b i?2 `272`2M+2 UG27iV M/ BK;2 UJB//H2V iQ T`Q/m+2 i?2 /Bz2`2M+2
BK;2 U_B;?iVX .2bTBi2 i?2 +QKTH2t ;`/B2Mi BM i?2 #+F;`QmM/- M/ +H2` /Bz2`2M+2b
BM Sa6 M/ /2Ti? #2ir22M i?2 `272`2M+2 M/ BK;2- i?2 /Bz2`2M+2 BK;2 #+F;`QmM/
Bb 2ti`2K2Hv mMB7Q`K- M/ 7`22 Q7 7Hb2 `2bB/mHbX
ǋǈ
UIF 14' BOE ĚVY DBMJCSBUJPO PG UIF JNBHF XJUI UIF CSPBEFS 14' UP NFBTVSF ĚVY JO UIF
EJĎFSFODF JNBHF ĉF ĚVY DBMJCSBUJPO PG UIF EJĎFSFODF JNBHF XBT BEKVTUFE CZ UIF
OPSNBMJ[BUJPO PG UIF DPOWPMVUJPO LFSOFM ĉF QPTJUJPO PG UIF TVQFSOPWB XBT NFBTVSFE
CZ UBLJOH UIF XFJHIUFE NFBO PG BMM EFUFDUJPOT XJUI B 4/Ǎ ĉF EFSJWFE QPTJUJPOT BSF
BDDVSBUF UP ǈǈǊ′′ ĉF ĚVY JO FBDI EJĎFSFODF JNBHF XBT NFBTVSFE XJUI UIF 14'
DFOUSPJE ėYFE UP UIF QPTJUJPO PG UIF TVQFSOPWB " SFQSFTFOUBUJWF FYBNQMF PG PVS JNBHF
TVCUSBDUJPOT JT QSPWJEFE JO 'JHVSF ǋǑ
"T EFTDSJCFE JO .ǈǏ UIF VODFSUBJOUJFT JO ĚVY JO PVS EJĎFSFODF JNBHF BSF
VOEFSFTUJNBUFE EVF UP QJYFMQJYFM DPWBSJBODF JOUSPEVDFE EVSJOH UIF SFTBNQMJOH
QSPDFTT 3BUIFS UIBO TDBMF UIF OPJTF JO FBDI JNBHF VQ CZ B DPOTUBOU GBDUPS PG ǉǊ BT JO
.ǈǏ XF EFUFSNJOFE B DPSSFDUJPO GPS FBDI JOEJWJEVBM EJĎFSFODF JNBHF VTJOH ĚVY
NFBTVSFNFOUT BDSPTT UIF GSBNF 8F DPOWPMWFE UIF 14' PO B SFHVMBS HSJE BDSPTT UIF
EJĎFSFODF JNBHF NFBTVSFE UIF TUBOEBSE EFWJBUJPO PG UIF EJTUSJCVUJPO PG ĚVY/ӐĚVY BOE
TDBMFE FBDI OPJTF JNBHF CZ UIJT GBDUPS ĉJT QSPDFTT FĎFDUJWFMZ BDDPVOUT GPS UIF TNBMM
SFTJEVBM QJYFMQJYFM DPWBSJBODF JOUSPEVDFE CZ EJTUPSUJOH FBDI JNBHF POUP B DPNNPO
BTUSPNFUSJD HSJE BOE CZ UIF 14' DPOWPMVUJPO
"EEJUJPOBMMZ XF DPOTUSVDUFE B MJHIU DVSWF GPS FBDI PCKFDU VTJOH B TJOHMF EFFQ
SFGFSFODF JNBHF PCTFSWFE JO QIPUPNFUSJD DPOEJUJPOT XJUI FYDFMMFOU TFFJOH UP JEFOUJGZ
BOZ QPUFOUJBM QSPCMFNT JOUSPEVDFE JO QSPDFTTJOH UIF UIPVTBOET PG EJĎFSFODF JNBHFT
QSPEVDFE CZ UIF //Ǌ QSPDFTT 8F GPVOE FYDFMMFOU BHSFFNFOU CFUXFFO UIF ĚVYFT
NFBTVSFE JO UIF TJOHMF UFNQMBUF BOE JO UIF //Ǌ QSPDFTT XJUI UIF VODFSUBJOUZ JO UIF
ĚVY CFJOH MPXFS JO UIF MBĨFS BT JT FYQFDUFE CZ UIF VTF PG NVMUJQMF JNBHFT UP NFBTVSF




$PTNPMPHJDBM TUVEJFT XJUI 4/ *B SFMZ PO DPOTUSBJOJOH UIF FWPMVUJPO PG UIF TDBMF GBDUPS
B PWFS UJNF ĉF EJTUBODF NPEVMVT EFSJWFE GSPN UIF MJHIU DVSWF EFUFSNJOFT UIF USBWFM
UJNF GPS QIPUPOT BOE DPOTUSBJOT UIF FQPDI PG UIF NFBTVSFNFOU .FBTVSFNFOUT PG UIF
TDBMF GBDUPS SFMZ PO TQFDUSPTDPQZ UIF TDBMF GBDUPS JT EJSFDUMZ SFMBUFE UP UIF NFBTVSFE
SFETIJě WJB
B(U) = ƥ
ƥ + [ 	ǌǉ

0VS TQFDUSPTDPQZ QSPHSBN JT UIFSFGPSF NPUJWBUFE CZ UIF OFFE UP EJTDSJNJOBUF CFUXFFO
4/ *B BOE PUIFS WBSJBCMFT BOE FYQMPTJWF USBOTJFOUT GPVOE EVSJOH UIF TFBSDI BT XFMM BT
PCUBJOJOH B QSFDJTF NFBTVSFNFOU PG UIF SFETIJě 8F USJFE UP GPMMPXVQ PG BT NBOZ
QSPNJTJOH DBOEJEBUFT BT QPTTJCMF XIJMF NBYJNJ[JOH UIF 4/ PCUBJOFE GPS FBDI PCKFDU
XJUIJO UIF UJNF DPOTUSBJOUT PG B DMBTTJDBMMZ TDIFEVMFE GPMMPXVQ QSPHSBN 8IFSFWFS
QPTTJCMF TMJUT XFSF BMJHOFE UP PCUBJO TQFDUSB PG UIF IPTU HBMBYZ PG UIF DBOEJEBUFT
ĉF ėSTU UXP ZFBST PG TQFDUSPTDPQJD EBUB GSPN &44&/$& XFSF QSFTFOUFE JO
ǋǊ
.BUIFTPO FU BM <ǐǍ> XIJMF .ǈǏ EFUBJMFE PVS TFMFDUJPO DSJUFSJB BOE DMBTTJėDBUJPO
BMHPSJUINT ĉF TQFDUSPTDPQJD PCTFSWBUJPOT GPS UIF PCKFDUT JODMVEFE JO .ǈǏ XFSF
QSFTFOUFE JO 'PMFZ FU BM <ǋǐ> ĉF ǎ ZFBS TQFDUSPTDPQJD TBNQMF GSPN UIF &44&/$&
TVSWFZ JODMVEJOH BMM UIF PCKFDUT JO UIJT XPSL XJMM CF QSFTFOUFE JO <ǐǎ JO QSFQ> "T UIJT
XPSL FNQMPZT UIF EFUFSNJOFE SFETIJěT PG 4/ *B JO fǍ XF QSFTFOU B CSJFG TVNNBSZ PG
UIF TQFDUSPTDPQJD PCTFSWBUJPOT EBUB SFEVDUJPO BOE UIF QSPDFTT PG DBOEJEBUF
DMBTTJėDBUJPO BOE SFETIJě EFUFSNJOBUJPO
ǌǉ 4ĹŀĹķŉĽŃł $ŇĽŉĹŇĽĵ ĺŃŇ *ŁĵĻĽłĻ $ĵłĸĽĸĵŉĹň
"T EJTDVTTFE JO fǊ PWFS UIF ǎ ZFBST PG TVSWFZ PQFSBUJPO &44&/$& EFUFDUFE UIPVTBOET
PG PCKFDUT FYIJCJUJOH WBSJBCJMJUZ PWFS NVMUJQMF FQPDIT BU B TJHOJėDBODF PG 4/Ǎ (JWFO
UIF MJNJUFE TQFDUSPTDPQJD SFTPVSDFT GPS GPMMPXVQ JU XBT JNQPTTJCMF UP PCUBJO TQFDUSB PG
BMM DBOEJEBUFT 8F FNQMPZFE WBSJPVT TFMFDUJPO DSJUFSJB UP OBSSPX UIF MJTU PG DBOEJEBUFT
GSPN UIF JNBHJOH TFBSDI UP UIF TVCTFU XJUI UIF NPTU QSPNJTF PG CFJOH 4/ *B ĉF ėSTU
TFU PG UIFTF TFMFDUJPO DSJUFSJB XBT JNQMFNFOUFE BT TPěXBSF DVUT JO PVS TFBSDI QJQFMJOF
8F SFRVJSFE UIBU
ǉ DBOEJEBUFT EFUFDUFE JO EJĎFSFODFT JNBHFT IBWF UIF TBNF 14' BT TUFMMBS PCKFDUT JO
UIF TPVSDF JNBHF UIBU XBT DPOWPMWFE CZ )051"/54
Ǌ DBOEJEBUFT FYIJCJU OP TJHOJėDBOU OFHBUJWF ĚVY 	< ƧƤƻ PG UIF UPUBM OVNCFS PG
QJYFMT XJUIJO BO BQFSUVSF PG SBEJVT ǉǍ×'8). BSPVOE UIF EFUFDUJPO
 UP TFMFDU
BHBJOTU EJĎFSFODF JNBHF BSUJGBDUT TVDI BT EJQPMFT SFTVMUJOH GSPN TMJHIU JNBHF
NJTBMJHONFOU
ǋ DBOEJEBUFT EJE OPU FYIJCJU TJHOJėDBOU WBSJBCJMJUZ JO &44&/$& EBUB GSPN
QSFWJPVT ZFBST UP SFKFDU WBSJBCMF TUBST BOE "(/
ǌ DBOEJEBUFT JO UIF EJĎFSFODF JNBHF BSF OPU XJUIJO ǉ QJYFM 	ǈǊǏ′′
 PG PCKFDUT JO UIF
UFNQMBUF JNBHF BT UIFTF BSF GSFRVFOUMZ "(/ BOE TQFDUSPTDPQJD GPMMPXVQ PG
TVDI DBOEJEBUFT TVĎFS GSPN FYDFTTJWF IPTU HBMBYZ DPOUBNJOBUJPO NBLJOH
DMBTTJėDBUJPO WFSZ VODFSUBJO
Ǎ DBOEJEBUFT FYIJCJU BU MFBTU UXP DPJODJEFOU EFUFDUJPOT XJUI 4/ Ǎ JO CPUI
QBTTCBOET PS XJUIJO B Ǎ OJHIU XJOEPX UP SFKFDU NPWJOH PCKFDUT XJUIJO UIF TPMBS
TZTUFN
ǋǋ
ĉFTF TFMFDUJPO DSJUFSJB FMJNJOBUFE NPTU GBMTF QPTJUJWFT CVU UIF SFTVMUJOH DBOEJEBUF
MJTU TUJMM DPOUBJOFE TPNF TQVSJPVT EFUFDUJPOT TVCUSBDUJPO BSUJGBDUT NBTRVFSBEJOH BT
BTUSPQIZTJDBM TPVSDFT BOE WBSJBCMF PCKFDUT UIBU IBE OPU FYIJCJUFE TVđDJFOU WBSJBCJMJUZ
JO QSFWJPVT &44&/$& EBUB UP CF FYDMVEFE 8F SFMJFE PO IVNBO JOTQFDUJPO UP EFUFDU
BOE FMJNJOBUF UIFTF VOXBOUFE EFUFDUJPOT 'PS PVS ėOBM UXP ZFBST PG PQFSBUJPO XF
NBEF JNQSPWFNFOUT UP UIF NBTLJOH BSPVOE TBUVSBUFE TUBST XIJDI JO UVSO SFEVDFE
TVCUSBDUJPO BSUJGBDUT JO UIF EJĎFSFODF JNBHFT BOE DPOTJEFSBCMZ EFDSFBTFE UIF GSBDUJPO
PG GBMTF QPTJUJWFT JO PVS DBOEJEBUF MJTU
*O PSEFS UP TFMFDU 4/ *B GSPN UIF SFTVMUJOH MJTU PG DBOEJEBUFT XF ėU QSFMJNJOBSZ MJHIU
DVSWFT VTJOH B #7 UFNQMBUF PG B OPSNBM 4/ *B 	ρNƥƩ = ƥ.ƥ NBH
 DPOTUSVDUFE GSPN
XFMMTBNQMFE MPX[ 4/ *B ĉJT UFNQMBUF JT B HPPE NBUDI UP 4/ *B PCTFSWFE JO 3* BU
[∼ǈǌ UZQJDBM GPS UIF &44&/$& TVSWFZ 6TJOH ӕƦ NJOJNJ[BUJPO XF EFUFSNJOFE UIF
UJNF PG #NBYJNVN UIF 3*NBHOJUVEFT BU NBYJNVN BOE UIF MJHIU DVSWF TUSFUDI T
ĉFTF GBDUPST BMMPXFE VT UP EFUFSNJOF BO BQQSPYJNBUF QIPUPNFUSJD SFETIJě GPS UIF
PCKFDU XIJDI BMPOH XJUI UIF 3− * DPMPS BOE SJTFUJNF JOGPSNBUJPO XIFSF BWBJMBCMF
XBT VTFE UP TFMFDU MJLFMZ 4/ *B ĉF MJTU PG MJLFMZ 4/ *B DBOEJEBUFT XBT QBTTFE UP UFBN
NFNCFST GPS TQFDUSPTDPQJD PCTFSWBUJPOT
"O BEEJUJPOBM MFWFM PG TFMFDUJPO DVUT XBT JNQPTFE CZ UIF PCTFSWFST POTJUF
0CTFSWFST UFOEFE UP GBWPS DBOEJEBUFT UIPVHIU UP CF JO FMMJQUJDBM PS MPX TVSGBDF
CSJHIUOFTT IPTUT BT UIF GPSNFS BSF SFMJBCMZ 4/ *B XIJMF UIF MBĨFS BJE JO FYUSBDUJPO PG B
DMFBO TQFDUSVN "T UIF WBSJPVT GBDJMJUJFT BOE JOTUSVNFOUT IBWF EJĎFSFOU DBQBCJMJUJFT
BOE SFBDI EJĎFSFOU EFQUIT PVS GBJOUFTU PCKFDUT XFSF QSFGFSFOUJBMMZ GPMMPXFE VQ BU MBSHFS
BQFSUVSF GBDJMJUJFT 	7-5 ,FDL
 0CTFSWJOH UJNF BU TPNF GBDJMJUJFT XBT PDDBTJPOBMMZ MPTU
UP UIJDL DMPVE DPWFS 1SFWBJMJOH XJOE DPOEJUJPOT BU UIF WBSJPVT GBDJMJUJFT PDDBTJPOBMMZ
SFTUSJDUFE UIF QPJOUJOH PG UIF UFMFTDPQFT BOE UIFSFGPSF UIF DBOEJEBUFT UIBU DPVME CF
PCTFSWFE 0DDBTJPOBMMZ XIFO GPMMPXVQ UJNF XBT BWBJMBCMF BU NVMUJQMF GBDJMJUJFT
DPODVSSFOUMZ PS PO DPOTFDVUJWF OJHIUT MPXFS QSJPSJUZ DBOEJEBUFT XFSF PCTFSWFE UP
NBYJNJ[F UIF UPUBM OVNCFS PG DBOEJEBUFT XJUI GPMMPXVQ
ǌǊ 4ńĹķŉŇŃňķŃńĽķ 0ĶňĹŇŋĵŉĽŃłň ĵłĸ 3ĹĸŊķŉĽŃł
8F PCUBJOFE TQFDUSPTDPQJD GPMMPXVQ PG UBSHFUT UP DPOėSN 4/ UZQFT BOE NFBTVSF
SFETIJěT VTJOH B SBOHF PG GBDJMJUJFT JODMVEJOH UIF #MVF $IBOOFM TQFDUSPHSBQI PO UIF
ǋǌ
..5 <ǉǊǎ> *."$4 PO #BBEF <ǊǏ> BOE -%44Ǌ <ǋ> BOE -%44ǋǮ PO $MBZ BU UIF -BT
$BNQBOBT 0CTFSWBUPSZ (.04 PO (FNJOJ /PSUI BOE 4PVUI <ǍǏ> '034ǉ PO UIF ǐ N
7-5 <Ǎ> BOE -3*4 <Ǒǐ>  &4* <ǉǊǐ> BOE %&*.04 <ǊǑ> BU UIF 8 . ,FDL
0CTFSWBUPSZ " TJOHMF TQFDUSVN XBT PCUBJOFE XJUI UIF ǉǍ N 5JMMJOHIBTU BOE '"45
TQFDUSPHSBQI <ǋǈ> BU UIF ' - 8IJQQMF 0CTFSWBUPSZ 8F VTFE OPEBOE TIVĔF
UFDIOJRVFT <ǌǌ> XJUI (.04 BOE TPNF *."$4 PCTFSWBUJPOT UP JNQSPWF TLZ
TVCUSBDUJPO BU SFE XBWFMFOHUIT
4QFDUSB XFSF QSPDFTTFE BOE FYUSBDUFE VTJOH TUBOEBSE *Ć' SPVUJOFT &YDFQU GPS 7-5
EBUB BMM TQFDUSB XFSF FYUSBDUFE VTJOH UIF PQUJNBM BMHPSJUIN PG )PSOF <Ǎǐ> 7-5
TQFDUSB XFSF FYUSBDUFE VTJOH B OPWFM UXPDIBOOFM 3JDIBSETPO-VDZ SFTUPSBUJPO
BMHPSJUIN EFWFMPQFE CZ #MPOEJO FU BM <ǉǋ> UP NJOJNJ[F HBMBYZ DPOUBNJOBUJPO JO UIF
UBSHFU TQFDUSB 4QFDUSB XFSF XBWFMFOHUI DBMJCSBUFE VTJOH DBMJCSBUJPOMBNQ TQFDUSB
	VTVBMMZ )F/F"S
 ėU XJUI MPXPSEFS QPMZOPNJBMT BOE XFSF ĚVY DBMJCSBUFE VTJOH B TVJUF
PG *Ć' BOE *%- QSPDFEVSFT JODMVEJOH UIF SFNPWBM PG UFMMVSJD MJOFT VTJOH UIF
XFMMFYQPTFE DPOUJOVB PG TQFDUSPQIPUPNFUSJD TUBOEBSET
ǌǋ $ŀĵňňĽĺĽķĵŉĽŃł ĵłĸ 3ĹĸňļĽĺŉ %ĹŉĹŇŁĽłĵŉĽŃł
ĉF DMBTTJėDBUJPO PG TVQFSOPWBF JT EFSJWFE GSPN UIF FBSMZUJNF PQUJDBM TQFDUSB <ǋǊ> BOE
JT DSJUJDBM UP UIFJS VTF GPS DPTNPMPHJDBM JOGFSFODF "OZ DPOUBNJOBUJPO PG UIF 4/ *B
DPTNPMPHJDBM TBNQMF DBO CJBT UIF JOGFSFODF PG X ESBNBUJDBMMZ 4VQFSOPWBF IBWF
EJTUJODUJWF CSPBE TQFDUSBM GFBUVSFT 	ǎǈǈǈmǉǈǈǈǈ LN T−ƥ
 UIBU DMFBSMZ EJTUJOHVJTI UIFN
GSPN "(/ HBMBYJFT TUBST BOE PUIFS BTUSPQIZTJDBM PCKFDUT )PXFWFS JU JT FTTFOUJBM UIBU
XF EJĎFSFOUJBUF CFUXFFO UIF EJĎFSFOU TVCDMBTTFT PG TVQFSOPWBF BT XFMM 5ZQF *
TVQFSOPWBF BSF DIBSBDUFSJ[FE CZ UIF MBDL PG UIF IZESPHFO GFBUVSFT UIBU BSF BQQBSFOU JO
5ZQF ** 4/F 4/ *B BSF GVSUIFS EJĎFSFOUJBUFE GSPN 4/ *CD CZ B TUSPOH 4J ĽĽ ӇǎǋǍǍǯ
GFBUVSF BOE UIF BCTFODF PG BOZ )F GFBUVSFT ĉF IJHIWFMPDJUZ FKFDUB GSPN UIF 4/ DBVTFT
UIF 4J GFBUVSF UP CF CMVFTIJěFE UP∼ӇǎǉǍǈ 4/ *C FYIJCJU )F Ľ MJOFT BOE B XFBLFS ӇǎǋǍǍ
BCTPSQUJPO XIJMF 4/ *D BSF EFWPJE PG )F Ľ GFBUVSFT BOE EJTQMBZ WFSZ XFBL 4J ĽĽ
BCTPSQUJPO
6OGPSUVOBUFMZ UIF TQFDUSB PCUBJOFE CZ IJHISFETIJě 4/ *B TVSWFZT UZQJDBMMZ IBWF
ǮIĨQXXXMDPDMUFMFTDPQFTJOGPSNBUJPONBHFMMBOJOTUSVNFOUTMETTǋ
ǯ#Z DPOWFOUJPO UIF XBWFMFOHUI JT SFQPSUFE JO ª BOE VOJUT BSF OPU FYQMJDJUMZ MJTUFE GPMMPXJOH UIF GFBUVSF
ǋǍ
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6B;m`2 9XR, UG27iV aT2+i` Q7 /Bz2`2Mi +Hbb2b Q7 bmT2`MQp2 `QmM/ #@#M/ KtB@
KmKX h?2 p`BQmb bT2+i`H 72im`2b i?i +QMbiBimi2 i?2 }M;2`T`BMi Q7 /Bz2`2Mi +Hbb2b
Q7 bmT2`MQp2 `2 BM/B+i2/X U_B;?iV aL A bT2+i` 2t?B#Bi bB;MB}+Mi /Bp2`bBiv- `M;@
BM; 7`QK i?i Q7 i?2 #`B;?i- #`Q/ aL RNNRh- iQ i?2 7BMi aL RNNR#;X o`BQmb Qi?2`
bm#@+Hbb2b `2 MQr FMQrM iQ 2tBbiX  "`M+?@MQ`KH aL A aL RNN9.- Bb b?QrM 7Q`
+QKT`BbQMX  p2`bBQM Q7 i?Bb };m`2 }`bi TT2`2/ BM 6QH2v (je)X Ai ?b #22M /Ti2/
7Q` mb2 ?2`2 rBi? i?2 T2`KBbbBQM Q7 i?2 mi?Q`X
MPX 4/ BOE DPOTJEFSBCMF DPOUBNJOBUJPO GSPN UIF IPTU HBMBYZ "EEJUJPOBMMZ BCPWF
[∼ǈǌ UIF EJTUJODUJWF 4J ĽĽ ӇǎǋǍǍ GFBUVSF JT SFETIJěFE PVUTJEF UIF XBWFMFOHUI SBOHF
BDDFTTJCMF CZ NPTU MPXEJTQFSTJPO IJHIUISPVHIQVU PQUJDBM TQFDUSPHSBQIT 4FWFSBM
PUIFS QSPNJOFOU GFBUVSFT TVDI BT UIF $B ĽĽ ) BOE , ӇӇǋǑǋǌ ǋǑǎǐ EPVCMFU BSF
DPNNPO UP CPUI 4/ *B BOE 4/ *CD ĉFSFGPSF UIF JEFOUJėDBUJPO PG 4/ *B EFQFOET PO
WBSJPVT XFBL CMVF GFBUVSFT TIPSUXBSE PG∼Ǎǈǈǈª JODMVEJOH 4J ĽĽ Ӈǌǉǋǈ .H ĽĽ Ӈǌǌǐǉ 'F
ĽĽ ӇǌǍǍǍ 4J ĽĽĽ ӇǌǍǎǈ 4J ĽĽ Ӈǌǐǉǎ BOE 4J ĽĽ ӇǍǈǍǉ 4FWFSBM PG UIFTF GFBUVSFT BOE UIF
EJĎFSFODFT CFUXFFO TQFDUSB PG EJĎFSFOU DMBTTFT PG TVQFSOPWBF BSF JMMVTUSBUFE JO
'JHVSF ǌǉ 5P BWPJE SFMZJOH PO TVCKFDUJWF BTTFTTNFOUT PG OPJTZ EBUB XF FNQMPZFE UIF
4VQFS/PWB *EFOUJėDBUJPO 	4/*%
 BMHPSJUIN <ǉǊ> UP EFUFSNJOF 4/ UZQFT PCKFDUJWFMZ
BOE SFQSPEVDJCMZ
4/*% JT CBTFE PO UIF DSPTTDPSSFMBUJPO UFDIOJRVFT PG 5POSZ BOE %BWJT <ǉǋǑ> ĉF
ǋǎ
JOQVU TQFDUSVN JT DPNQBSFE UP B MBSHF MJCSBSZ PG UFNQMBUF TQFDUSB BU [FSP SFETIJě
JODMVEJOH OFBSCZ 4/ PG BMM UZQFT 	*B *C *D ** BOE TVCUZQFT TVDI BT *BQFD Ǒǉ5 BOE
ǑǉCH
 BT XFMM BT PUIFS BTUSPQIZTJDBM TPVSDFT TVDI BT MVNJOPVT CMVF WBSJBCMFT 	-#7T

BOE PUIFS WBSJBCMF TUBST HBMBYJFT BOE "(/ ĉF 4/*% BMHPSJUIN IBT CFFO VTFE UP
DMBTTJGZ EFUFSNJOF UIF SFETIJě BOE DPOTUSBJO UIF BHF PG BMM &44&/$& TQFDUSB
QSFTFOUFE JO .BUIFTPO FU BM <ǐǍ> BOE 'PMFZ FU BM <ǋǐ> ĉF 4/*% BMHPSJUIN ėUT BOE
TVCTFRVFOUMZ EJWJEFT PVU B TQMJOF UP UIF JOQVU TQFDUSVN UP SFNPWF UIF
QTFVEPDPOUJOVVN ĉJT QSPDFTT FOTVSFT UIBU UIF DPSSFMBUJPO JT OPU TFOTJUJWF UP ĚVY
TDBMJOH DBMJCSBUJPO FSSPST BOE SFEEFOJOH ĉF JOQVU BOE UFNQMBUF MJCSBSZ BSF CJOOFE PO
B DPNNPO MPHBSJUINJD XBWFMFOHUI TDBMF TVDI UIBU B SFETIJě DPSSFTQPOET UP B VOJGPSN
TIJě JO MPH(Ӈ) ĉF JOQVU JT UIFO DSPTTDPSSFMBUFE BHBJOTU BMM UIF TQFDUSB JO UIF UFNQMBUF
MJCSBSZ ĉF IJHIFTU QFBL JO UIF DPSSFMBUJPO GVODUJPO DPSSFTQPOET UP UIF DPSSFMBUJPO
SFETIJě [DPS
ĉF iHPPEOFTTu PG DPSSFMBUJPOT S	MBQ
 JT NFBTVSFE CZ UIF QSPEVDU PG UIF DPSSFMBUJPO
QBSBNFUFS S EFėOFE BT UIF SBUJP PG UIF IFJHIU PG UIF DPSSFMBUJPO QFBL UP UIF 3.4 PG UIF
BOUJTZNNFUSJD DPNQPOFOU BCPVU [DPS BOE UIF PWFSMBQ JO MPH(Ӈ) 	iMBQu
 'PMMPXJOH
.ǈǏ XF POMZ DPOTJEFSJOH DPSSFMBUJPOT XJUI S	MBQ
  S×MBQ≥ Ʃ BOE MBQ 
MPH(Ӈƥ / ӇƤ) ≥ Ƥ.ƨƤ UP FOTVSF UIBU UIFSF JT TVđDJFOU PWFSMBQ JO UIF XBWFMFOHUI SBOHF
[ӇƤ, Ӈƥ] CFUXFFO JOQVU BOE UFNQMBUF GPS UIF DPSSFMBUJPO QBSBNFUFS UP CF EFUFSNJOFE
SFMJBCMZ 4/*% DPNQVUFT BO JOJUJBM SFETIJě GSPN UIF S	MBQ
XFJHIUFE NFBO PG BMM
DPSSFMBUJPO SFETIJěT 8BWFMFOHUI SBOHFT PWFS XIJDI UIF JOQVU BOE UFNQMBUF EP OPU
PWFSMBQ BU UIJT SFETIJě BSF NBTLFE BOE UIF DSPTTDPSSFMBUJPO QSPDFTT JT SFQFBUFE " OFX
S	MBQ
XFJHIUFE NFEJBO SFETIJě [XNFE JT DPNQVUFE BOE UFNQMBUFT UIBU EP OPU TBUJTGZ
UIF QSFWJPVT DSJUFSJB BT XFMM BT |[XNFE − [DPS| < Ƥ.ƤƦ BSF SFNPWFE GSPN UIF
DSPTTDPSSFMBUJPO ĉF SFNBJOJOH UFNQMBUFT BSF DPOTJEFSFE iHPPEu ĉF SFQPSUFE
SFETIJě [4/*% BOE JUT VODFSUBJOUZ Ӑ[ BSF UIF OPOXFJHIUFE NFEJBO BOE TUBOEBSE
EFWJBUJPO PG BMM HPPE DPSSFMBUJPO SFETIJěT SFTQFDUJWFMZ
8IFO UIF GSBDUJPO PG HPPE DPSSFMBUJPOT UIBU DPSSFTQPOET UP B TQFDJėD DMBTT PG 4/F
FYDFFET Ǎǈƻ UIF JOQVU JT BTTFSUFE UP CFMPOH UP UIBU DMBTT 8IFSF UIF SFETIJě PG UIF
IPTU HBMBYZ JT BWBJMBCMF XF GPSDFE 4/*% UP MPPL GPS DPSSFMBUJPOT BU UIBU SFETIJě
(±Ƥ.ƤƦ
 UP EFUFSNJOF 4/ UZQF /P QSJPS GSPN UIF IPTUHBMBYZ SFETIJě JT VTFE UP EFSJWF
[4/*% 'VSUIFS EFUBJMT PO EFUFSNJOJOH TVCUZQF BOE BHF BSF QSPWJEFE JO 'PMFZ FU BM
<ǋǐ> " SFQSFTFOUBUJWF &44&/$& TQFDUSVN BOE UIF CFTUNBUDI 4/*% UFNQMBUF GSPN
ǋǏ
UIF DMBTTJėDBUJPO BOE SFETIJěEFUFSNJOBUJPO QSPDFTT BSF JMMVTUSBUFE JO 'JHVSF ǌǋ
ǌǌ 3ĹŁŃŋĵŀ Ńĺ )Ńňŉ(ĵŀĵŎŏ $ŃłŉĵŁĽłĵŉĽŃł
" TNBMM OVNCFS PG PCKFDUT IBWF TQFDUSB UIBU DPVME OPU CF DMBTTJėFE CZ 4/*% PXJOH UP
FYDFTTJWF IPTU HBMBYZ DPOUBNJOBUJPO BOE MPX 4/ 4/*%T FTUJNBUF PG UIF SFETIJě JT
TUSPOHMZ TFOTJUJWJUZ UP DPOUBNJOBUJPO XIFO JOQVU TQFDUSB DPOTJTU PG NPSF UIBO Ǎǈƻ
HBMBYZ MJHIU #BTFE PO UIF XPSL PG )PXFMM FU BM <ǍǑ> XF VTFE UIF TVQFSėU *%- QBDLBHF
UP QSPDFTT UIFTF TQFDUSB BOE EFUFSNJOF UIF HBMBYZ GSBDUJPO BOE UZQF UIBU CFTU NBUDIFT
UIF JOQVU TQFDUSB UP MPXSFETIJě 4/ *B VTJOH ӕƦ NJOJNJ[BUJPO ĉF PVUQVU
HBMBYZTVCUSBDUFE TQFDUSVN QSPEVDFE CZ TVQFSėU XBT QSPDFTTFE XJUI 4/*% BT BCPWF
'PMFZ FU BM <ǋǐ> FNQMPZFE UIJT QSPDFEVSF UP DMBTTJGZ POF BEEJUJPOBM PCKFDU XJUI IFBWJMZ
DPOUBNJOBUFE TQFDUSB BT 4/ *B 8F FYQFDU UIBU UIF VQEBUFT BOE BEEJUJPOT UP UIF 4/*%
TQFDUSBM MJCSBSZ UPHFUIFS XJUI PVS QSPHSBN UP PCUBJO EFFQ ("-&96+#73* JNBHJOH
PG UIF IPTU HBMBYJFT PG &44&/$& PCKFDUT <ǉǌǊ JO QSFQ>  XJMM BMMPX VT UP DMBTTJGZ B
GVSUIFS∼ǉǈ PCKFDUT UIBU BSF FYUSFNFMZ MJLFMZ UP CF 4/ *B GSPN UIFJS XFMMTBNQMFE MJHIU
DVSWFT 8F QSFTFOU BOE ėU UIFJS MJHIU DVSWFT JO UIJT XPSL CVU POMZ VTF UIF PCKFDUT UIBU
IBWF CFFO EFėOJUJWFMZ TQFDUSPTDPQJDBMMZ DMBTTJėFE BT 4/ *B BT PG UIJT XSJUJOH GPS GVSUIFS
DPTNPMPHJDBM BOBMZTJT 8IJMF TVQFSėU EPFT BQQMZ BO FYUJODUJPO FTUJNBUF BOE TVCUSBDU B
UFNQMBUF HBMBYZ TQFDUSVN GSPN UIF JOQVU TQFDUSB 4/*% JT SFMBUJWFMZ JOTFOTJUJWF UP UIFTF
DIBOHFT BT JU OPSNBMJ[FT BMM TQFDUSB UP IBWF B ĚBU DPOUJOVVN
" MJTU PG BMM PCKFDUT TFMFDUFE GPS TQFDUSPTDPQJD GPMMPXVQ JT QSPWJEFE JO 5BCMF ǌǉ "O
BOBMZTJT PG UIF TQFDUSPTDPQJD FđDJFODZ PG UIF &44&/$& TVSWFZ XBT QSFTFOUFE JO 'PMFZ
FU BM <ǋǐ> *O 'JHVSF ǌǊ XF EFNPOTUSBUF UIF DPSSFMBUJPO CFUXFFO UIF SFETIJě QSPWJEFE
CZ 4/*% BOE UIF SFETIJě EFUFSNJOFE GSPN UIF IPTU HBMBYZ XIFSF BWBJMBCMF ĉF
SFETIJě EJTUSJCVUJPO PG BMM &44&/$& 4/ *B JT TIPXO JO 'JHVSF ǌǌ
ǋǐ
























118 SN Ia spectra
0.100  z  0.807
 z = 0.006
 2 = 1.086
6B;m`2 9Xk, *QKT`BbQM Q7 RR3 1aa1L*1 aL A rBi? `2/b?B7ib /2i2`KBM2/ 7`QK
+`Qbb@+Q``2HiBQMb rBi? aL A bT2+i`H i2KTHi2b mbBM; aLA. U[aLA.V- M/ 7`QK M`@
`Qr 2KBbbBQM M/fQ` #bQ`TiBQM 72im`2b BM i?2 ?Qbi@;Htv bT2+i`mK U[:Hc mTT2`
TM2HVX q2 b?Qr i?2 `2bB/mHb pb [:H BM i?2 HQr2` TM2HX h?2 biM/`/ /2pBiBQM Ӑ[
Bb ∼yXyyeX q2 ?p2 2t+Hm/2/ irQ Q#D2+ib `2TQ`i2/ BM h#H2 9XR ?2`2, `jRd M/ xky3X
h?2 ;Htv Q#b2`p2/ iQ;2i?2` rBi? `jRd ?b  `2/b?B7i Q7 [:H = Ƥ.ƧƧƪƥ- r?BH2 `jRd
?b  `2/b?B7i Q7 [aLA. = Ƥ.ƫƧƪ- M/ i?2 irQ `2 2ti`2K2Hv mMHBF2Hv iQ #2 `2Hi2/X 1t@
+Hm/BM; i?2 Hbi Q#D2+i Q#b2`p2/ #v 1aa1L*1- xky3- r2 7QmM/  `2/m+2/ ӕƦ Q7 mMBivX
xky3 ?b  `2TQ`i2/ ?Qbi@;Htv `2/b?B7i Q7 yX8j- r?BH2 i?2 `2/b?B7i /2`Bp2/ 7`QK aLA.
Bb QMHv yX8ykX h?2 ?Qbi ;Htv rb MQi Q#b2`p2/ BM i?2 mMbm#i`+i2/ BK;2b Q7 xky3-
M/ r2 ?p2 MQi HQ+i2/  `272`2M+2 7Q` i?2 `2TQ`i2/ ?Qbi@;Htv `2/b?B7i b Q7 i?Bb
r`BiBM;X
ǋǑ























4000 5000 6000 7000 8000 9000Observed Wavelength (Å)
6B;m`2 9Xj, h?2 bT2+i`mK Q7 1aa1L*1 Q#D2+i ?je9- rBi? i?2 #2bi@Ki+?BM; aLA.
i2KTHi2 7`QK aL RNN92 Qp2`HB/ BM ;`22MX h?2 Q#D2+i Bb +HbbB}2/ b M aL A i
[ = Ƥ.Ƨƨ- ∼kXj /vb Tbi #@#M/ KtBKmKX h?2 /Bz2`2M+2 #2ir22M i?2 afL Q7 i?Bb
Q#D2+i- #2HQr i?2 K2/BM `2/b?B7i Q7 i?2 1aa1L*1 bm`p2v- M/ i?2 ?B;? afL i2K@
THi2 i HQr@[- BHHmbi`i2b i?2 +?HH2M;2 BM +HbbB}+iBQM M/ `2/b?B7i /2i2`KBMiBQM 7Q`
?B;?@[ aL A bm`p2vbX  p2`bBQM Q7 i?Bb };m`2 }`bi TT2`2/ BM 6QH2v (je)X Ai ?b #22M
/Ti2/ 7Q` mb2 ?2`2 rBi? i?2 T2`KBbbBQM Q7 i?2 mi?Q`X
ǌǈ

















’02–7: 206 SN Ia
’02–5: 122 SN Ia
’02–3: 53 SN Ia
6B;m`2 9X9, h?2 `2/b?B7i /Bbi`B#miBQM Q7 bT2+i`Qb+QTB+HHv B/2MiB}2/ aL A 7`QK i?2
1aa1L*1 bm`p2vX *M/B/i2b r?B+? ?p2  ?B;? +QM}/2M+2 Q7 #2BM; Q7 hvT2 A UHH
Q#D2+ib r?Qb2 aLA. +Q``2HiBQMb rBi? aL A i2KTHi2b 2t+22/ 8yWV `2 THQii2/ BM
i?2 b?/2/ `2;BQMX h?2 ?BbiQ;`K Bb b?QrM 7Q` Q#b2`pBM; b2bQMb bTMMBM; kyykĜj
U`2/V- kyykĜ8 Uv2HHQrV- M/ kyykĜd U#Hm2V- HQM; rBi? +mKmHiBp2 iQiHb- iQ BHHmbi`i2
i?2 2pQHmiBQM Q7 i?2 `2/b?B7i /Bbi`B#miBQM Qp2` i?2 +Qm`b2 Q7 i?2 bm`p2vX *M/B/i2b
7Q` r?B+? r2 ?p2 H2bb +QM}/2M+2 ?p2 #22M +HbbB}2/ ǳA\Ǵ- #mi ?p2 r2HH K2bm`2/




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































4/ *B -JHIU $VSWFT GSPN UIF &44&/$& 4JY:FBS
4BNQMF
0G UIF ǌǊǊ PCKFDUT MJTUFE JO 5BCMF ǌǉ Ǌǋǋ BSF UZQFE 4/ *B PS i*B u 8F IBWF FYUSBDUFE
DPNQMFUF MJHIU DVSWFT PG Ǌǉǋ PG UIFTF UBSHFUT 4QFDUSB XFSF PCUBJOFE GPS ǊǊǑ PG UIPTF
Ǌǋǋ PCKFDUT Ǌǈǎ PCKFDUT IBWF CFFO EFėOJUJWFMZ DMBTTJėFE BT 4/ *B %FTQJUF CFJOH
DMBTTJėFE BT B 4/ *B 	*"6$ ǐǊǍǉǮ
 B SFETIJě GSPN 4/*% IBT OPU CFFO SFQPSUFE GPS
Fȗȕș BU UIF UJNF PG UIJT XSJUJOH BOE XF EP OPU JODMVEF JU JO UIJT UPUBM 0G UIF Ǌǈ PCKFDUT
GPS XIJDI QIPUPNFUSZ XBT OPU FYUSBDUFE
r ǐ PCKFDUT 	CȔȔȗ CȔȔȘ CȔȔȜ CȔȖȗ CȔȖț DȔȔȗ DȔȕȖ BOE DȔȖȗ
 XFSF PCTFSWFE JO
ǊǈǈǊ JO OPOTUBOEBSE ėFMET 	QSFėYFE XJUI iXYu
 ĉFTF ėFMET EP OPU PWFSMBQ
XJUI UIF ėOBM TDJFODF ėFMET BOE XFSF OPU PCTFSWFE BU UIF TBNF UJNF BT
DBMJCSBUJPO ėFMET *U XBT OPU QPTTJCMF UP QSPEVDF B UFSUJBSZ QIPUPNFUSJD DBUBMPH
GPS UIFTF ėFMET VTJOH UIF QSPDFEVSF JO fǋǍ *U NBZ CF QPTTJCMF UP DBMJCSBUF UIFTF
ėFMET VTJOH USBOTGFS TUBOEBSET GSPN TDJFODF ėFMET )PXFWFS UIF QPPS XFBUIFS
ǮIĨQXXXDCBUFQTIBSWBSEFEVJBVDǈǐǊǈǈǈǐǊǍǉIUNM
Ǎǎ
DPOEJUJPOT JO ǊǈǈǊ DBVTFE TFWFSBM HBQT JO UIF QIPUPNFUSJD SFDPSE PG UIFTF
PCKFDUT BOE UIFZ BSF VOMJLFMZ UP CF VTFGVM GPS 4/ *B DPTNPMPHZ
r 8F XFSF VOBCMF UP DPOTJTUFOUMZ NFBTVSF UIF ĚVY PG ǎ PCKFDUT 0G UIPTF TJY ǌ
PCKFDUT 	EȔȜț GȔțȚ GȖȖȕ BOE OȗȚȜ
 BSF BĎFDUFE CZ NBTLJOH PG OFBSCZ TBUVSBUFE
TUBST XIJMF Ǌ 	EȔȔȝ BOE IȗȘȖ
 BSF FYUSFNFMZ DMPTF UP UIF FEHFT PG UIFJS
SFTQFDUJWF BNQMJėFST 8F FYQFDU UP CF BCMF UP SFDPWFS UIF QIPUPNFUSZ PG UIF ǌ
PCKFDUT BĎFDUFE CZ NBTLJOH CZ SFEVDJOH UIF NBTLJOH SBEJVT GPS UIF TBUVSBUFE TUBS
OFBS UIFTF PCKFDUT 8F IBWF CFFO BCMF UP FYUSBDU TPNF QIPUPNFUSZ GPS IȗȘȖ
.ǈǏ VTFE B DVTUPN BTUSPNFUSJD QSPKFDUJPO UP FYUSBDU QIPUPNFUSZ GSPN
EJĎFSFODF JNBHFT PG IȗȘȖ "T B DVTUPN TFU PG QSPDFEVSFT IBT UP CF FNQMPZFE GPS
UIFTF Ǎ PCKFDUT XF EP OPU JODMVEF UIFJS QIPUPNFUSZ JO UIJT UIFTJT 8F XJMM
JODMVEF UIFJS QIPUPNFUSZ JO /BSBZBO FU BM <Ǒǉ JO QSFQ> 6OGPSUVOBUFMZ
GPMMPXJOH BO JOTQFDUJPO PG UIF VOXBSQFE TDJFODF JNBHFT XF EP OPU FYQFDU UP CF
BCMF UP FYUSBDU B MJHIU DVSWF GPS EȔȔȝ
r Ǌ PCKFDUT 	FȔȖȝ BOE ZȕșȚ
 XFSF BĎFDUFE CZ OVNFSPVT *CBOE EJĎFSFODF JNBHF
GBJMVSFT JO UIF //Ǌ QSPDFTT MJLFMZ EVF UP UIF ėFMET CFJOH PCTFSWFE JO QPPS
DPOEJUJPOT 4USPOHFS DVUT PO UIF JNBHFT JODMVEFE JO UIF //Ǌ QSPDFTT TIPVME
BMMPX VT UP SFDPWFS UIFTF PCKFDUT 8F IBWF CFFO BCMF UP FYUSBDU BO 3CBOE MJHIU
DVSWF GPS CPUI PCKFDUT
r ǋ PCKFDUT 	GȔȘȘ RȔȕȜ BOE RȔȖȕ
 XFSF OPU JOJUJBMMZ JEFOUJėFE BT i*B u CBTFE PO
UIFJS MJHIU DVSWFT BOE XFSF OPU JODMVEFE JO UIF EBUBCBTF GSPN XIJDI PVS MJHIU
DVSWFT XFSF HFOFSBUFE /FWFSUIFMFTT UIFTF PCKFDUT XFSF GPMMPXFE VQ
TQFDUSPTDPQJDBMMZ EVF UP B QBVDJUZ PG IJHIMJLFMJIPPE i*B u DBOEJEBUFT EVSJOH UIF
BMMPĨFE TQFDUSPTDPQJD GPMMPXVQ UJNF GȔȘȘ IBT CFFO DMBTTJėFE BT 4/ *B /FJUIFS
RȔȕȜ OPS RȔȖȕ IBT CFFO EFėOJUJWFMZ DMBTTJėFE BT B 4/ *B ĉF BVUIPS XBT
VOBXBSF PG UIFTF TQFDUSPTDPQJD PCTFSWBUJPOT VOUJM WFSZ SFDFOUMZ BOE XBT OPU
BCMF UP JODMVEF UIFTF PCKFDUT BU UIF UJNF PG UIJT XSJUJOH 8F EP OPU FYQFDU BOZ
EJđDVMUJFT JO FYUSBDUJOH QIPUPNFUSZ GPS UIFTF PCKFDUT GPS JODMVTJPO JO /BSBZBO FU
BM <Ǒǉ JO QSFQ>
r "T EJTDVTTFE QSFWJPVTMZ Fȗȕș XBT SFQPSUFE BT BO 4/ *B JO *"6$ ǐǊǍǉ
	4/ ǊǈǈǋLV
 8F IBWF OPU MPDBUFE B SFETIJě GPS UIJT PCKFDU BOE FMFDUFE OPU UP
JODMVEF JU JO B QIPUPNFUSJD TBNQMF VOUJM JUT TUBUVT JT DMBSJėFE
ǍǏ
ĉF ėOBM 3* QIPUPNFUSZ PG UIF Ǌǉǋ 4/ *B BOE i*B u PCKFDUT QSFTFOUFE JO UIJT UIFTJT
JT MJTUFE JO 5BCMF $ǉ 0OMZ NFBTVSFNFOUT GSPN UIF ZFBS PG UIF FWFOU BSF QSFTFOUFE
IFSF 'VMM MJHIU DVSWFT JODMVEJOH OPO4/ *B PCKFDUT BOE NFBTVSFNFOUT PG UIF CBTFMJOF
ĚVY XJMM CF NBEF BWBJMBCMF BT NBDIJOFSFBEBCMF UBCMFTǯ BMPOH XJUI /BSBZBO FU BM <Ǒǉ JO
QSFQ> 1IPUPNFUSZ JT QSFTFOUFE JO MJOFBS ĚVY VOJUT ӓ JO UIF ǌN OBUVSBM TZTUFN GPS
FBDI QBTTCBOE 5 'MVYFT DBO CF DPOWFSUFE UP DBMJCSBUFE NBHOJUVEFT WJB
N5 = −Ʀ.Ʃ MPHƥƤ(ӓ5) + ƦƩ. 	Ǎǉ

ĉF TZTUFN UISPVHIQVU DVSWFT BOE [FSP QPJOUT SFRVJSFE UP EFSJWF NBHOJUVEFT JO PVS
QBTTCBOET GSPN 4&% NPEFMT VTJOH &RVBUJPO ǋǋ BSF QSPWJEFE JO "QQFOEJY # ĉF
&44&/$& 4/ *B BOE i*B u MJHIU DVSWFT BSF JMMVTUSBUFE JO 'JHVSF ǍǏ
/PU BMM PG UIF QSFTFOUFE MJHIU DVSWFT BSF VTFGVM GPS DPTNPMPHJDBM TUVEJFT 4PNF
PCKFDUT BSF EFUFDUFE QBTU NBYJNVN OFBS UIF CFHJOOJOH PG BO PCTFSWJOH TFBTPO XIJMF
PUIFST EP OPU SFBDI NBYJNVN CFGPSF UIF FOE PG UIF PCTFSWJOH TFBTPO 5XP PCKFDUT
Fșȗȕ BOE QșȖȔ XFSF TFMFDUFE GPS TQFDUSPTDPQJD GPMMPXVQ BOE PCTFSWFE XJUI -%44ǋ PO
.BHFMMBO /P TJHOJėDBOU USBDFT XFSF GPVOE JO UIFTF TQFDUSB EFTQJUF MPOH 	Ƨ× ƥƬƤƤ TFD
BOE Ƨ× ƥƦƤƤ  ƨ× ƥƦƤƤ TFD SFTQFDUJWFMZ
 JOUFHSBUJPOT Fșȗȕ IBT B XFMMTBNQMFE MJHIU
DVSWF DPOTJTUFOU XJUI B 4/ *B BU [∼ǈǏǍ ĉF MJHIU DVSWF PG QșȖȔ BQQFBST UP SFBDI
NBYJNVN CFGPSF UIF FOE PG UIF ǊǈǈǍ PCTFSWJOH TFBTPO BOE BQQFBST UP CF DPOTJTUFOU
XJUI B 4/ *B BU [∼ǈǎǍ 0OF PCKFDU YȕȔȗ IBT BO FYUSFNFMZ XFMMTBNQMFE MJHIU DVSWF
DPOTJTUFOU XJUI B 4/ *B BU [∼ǈǊǐ CVU XBT OFWFS PCTFSWFE TQFDUSPTDPQJDBMMZ
Ǎǉ &ŎŉŇĵķŉĽłĻ -ŊŁĽłŃňĽŉŏ %ĽňŉĵłķĹň ĺŇŃŁ -ĽĻļŉ $ŊŇŋĹň
ĉF HPBM PG IJHI[ TVQFSOPWB TVSWFZT JT UP EFSJWF BDDVSBUF BOE QSFDJTF MVNJOPTJUZ
EJTUBODFT GSPN 4/ *B MJHIU DVSWFT 4/ *B MJHIU DVSWFT TQBO B GBDUPS PG∼ǋ JO JOUSJOTJD
MVNJOPTJUZ )PXFWFS TUSPOH DPSSFMBUJPOT FYJTU CFUXFFO MVNJOPTJUZ MJHIU DVSWF TIBQF
<ǉǈǋ> BOE SFTUGSBNF DPMPS 	JMMVTUSBUFE XJUI UIF 4/ *B MJHIU DVSWF UFNQMBUFT JO
'JHVSF Ǎǉ
 -JHIU DVSWF ėĨFST FYQMPJU UIFTF DPSSFMBUJPOT UP SFEVDF UIF EJTQFSTJPO JO
BCTPMVUF NBYJNVN MVNJOPTJUZ UP∼ǈǉǍ NBH FOBCMJOH UIF VTF PG 4/ *B BT TUBOEBSE
Ǎǐ
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6B;m`2 8XR, lT/i2/ 6#73* i2KTHi2b 7Q` JG*a QM M2`#v aL A 7`QK GPaa- *7j-
M/ *aS /2p2HQT2/ 7Q` L`vM M/ JM/2H (Ny- BM T`2TX)X h?2 i?B+F2bi +QHQ`2/ HBM2
+Q``2bTQM/b iQ ρNƥƩ(#) 4 RXR K;X h?2 BMBiBH 2biBKi2b Q7 HB;?i +m`p2 b?T2 M/
2tiBM+iBQM `2 +`BiB+H iQ bm++2bb7mH i`BMBM;X q2 mb2/ HH M2#mH` T?b2 /i U# >
j8 /vbV iQ 2biBKi2 i?2 /Bbi`B#miBQM Q7 BMi`BMbB+ +QHQ` M/ 2tiBM+iBQMX h?2 KQ/2Hb
K;MBim/2b `2 `2TQ`i2/ i?`Qm;? i?2 "2bb2HH Tbb#M/b Ub?QrM b /Qii2/ ;`v HBM2bVX
o`BQmb HB;?i +m`p2 T`QT2`iB2b BM+Hm/BM; b?T2- T?b2 M/ bi`2M;i? Q7 i?2 b2+QM/`v
*@#M/ KtBKmK +Q``2Hi2 rBi? T2F HmKBMQbBivX
DBOEMFT
4FWFSBM EJĎFSFOU BMHPSJUINT UP ėU 4/ *B PQUJDBM QIPUPNFUSZ FYJTU JODMVEJOH
.-$4ȖLȖ <ǎǌ> #BZF4/ <ǐǌ> 4"-5Ȗ <ǌǎ ǌǏ> 4J'50 <ǊǊ> BOE%Nȕș <ǉǈǐ> &BDI PG
UIFTF DPSSFDUT GPS UIF TIBQF BOE DPMPS SFMBUJPOT CVU UIFZ EJWFSHF XIFO NBLJOH UXP
DIPJDFT UIF QSPQFS XBZ UP USBJO UIFJS TQFDUSBM NPEFMT BOE UIF QSPQFS XBZ UP BDDPVOU
GPS JOUSJOTJD BOE FYUSJOTJD DPMPS WBSJBUJPO ĉJT EJWFSHFODF SFTVMUT JO B EJDIPUPNZ
CFUXFFO B QIZTJDBM NPEFM XIFSF DPMPS WBSJBUJPO JT EFDPNQPTFE JOUP BO JOUSJOTJD
WBSJBODF BOE B SFEEFOJOH BĨSJCVUFE UP FYUJODUJPO EVF UP EVTU 	.-$4ȖLȖ BOE
#BZF4/
 WT BO FNQJSJDBM NPEFM XIFSF BMM DPMPS WBSJBUJPO JT EJSFDUMZ DPSSFMBUFE XJUI
MVNJOPTJUZ 	4"-5Ȗ BOE 4J'50
 *O UIJT UIFTJT XF XJMM GPDVT PO.-$4ȖLȖ BOE 4"-5Ȗ
UP GBDJMJUBUF B EJSFDU DPNQBSJTPO XJUI UIF SFTVMUT QSFTFOUFE JO 87ǈǏ 8F XJMM JODMVEF BO
BOBMZTJT FNQMPZJOH #BZF4/ JO UIF QVCMJDBUJPO CBTFE PO UIJT UIFTJT <Ǒǉ JO QSFQ>
4"-5Ȗ BOE 4J'50 ZJFME WFSZ TJNJMBS DPTNPMPHJDBM SFTVMUT XIFO UIFJS 4&% NPEFMT BSF
USBJOFE VTJOH UIF TBNF IJHI[ EBUB BOE XF EP OPU CFMJFWF XF OFFE UP JODMVEF CPUI IFSF
8F EJTDVTT UIF NFUIPEPMPHZ PG CPUI NFUIPET UIFJS NFSJUT BOE TIPSUDPNJOHT BOE
UIF TZTUFNBUJDT UIBU SFTVMU GSPN UIFJS EJĎFSFODFT JO UIF GPMMPXJOH TFDUJPOT
ǯ"WBJMBCMF UISPVHI'"43FTFBSDI$PNQVUJOH BU)BSWBSE  IĨQUFMFTDPQFTSDGBTIBSWBSEFEVJOEFY@XIUNM
ǍǑ
ǍǊ 5ļĹ.-$4ȖŁȖ.ĹŉļŃĸŃŀŃĻŏ
.-$4ȖLȖ JT USBJOFE FYDMVTJWFMZ PO XFMMTBNQMFE MPX[ 4/ *B6#73* QIPUPNFUSZ ĉF
NPEFM DIBSBDUFSJ[FT 4/ *B MJHIU DVSWF TIBQF WBSJBUJPOT 	JOUSJOTJD DPMPS WBSJBUJPO SBUF PG
EFDMJOF BOE QFBL CSJHIUOFTT
 BT B RVBESBUJD JO UIF TIBQF QBSBNFUFS ρ  SPVHIMZ
FRVJWBMFOU UP UIF WBSJBUJPO JO QFBL WJTVBM MVNJOPTJUZ "OZ PUIFS FTUJNBUF PG UIF MJHIU
DVSWF TIBQF GPS JOTUBODF UIF #CBOE EFDMJOF SBUF PWFS ǉǍ EBZT QPTUNBYJNVN
ρNƥƩ(#) DBO CF VTFE BT BO JOJUJBM HVFTT GPS UIF TIBQF QBSBNFUFS BOE UIF NPEFM JT GBJSMZ
JOTFOTJUJWF UP UIJT DIPJDF
$PMPS WBSJBUJPOT BSF BĨSJCVUFE UP UXP GBDUPST BO JOUSJOTJD (BVTTJBO WBSJBODF UIBU JT
OPU DPSSFMBUFE XJUI MVNJOPTJUZ BOE B TUSJDUMZ QPTJUJWF SFEEFOJOH BĨSJCVUFE UP EVTU JO
UIF IPTU HBMBYZ PG UIF TVQFSOPWB 6OEFSMVNJOPVT 4/ *B TJNJMBS UP 4/ ǉǑǑǉCH BSF
JODMVEFE JO UIF.-$4ȖLȖ USBJOJOH TBNQMF NBLF B TJHOJėDBOU JNQBDU PO UIF NPEFM
DPMPST ĉF RVBESBUJD UFSN JO ρ JT OFFEFE UP NPEFM UIF VOEFSMVNJOPVT 4/ *B ĉF
JNQBDU PG UIJT DIPJDF JT FYBNJOFE GVSUIFS JO fǍǍ ĉF USBJOJOH QSPDFEVSF FYQMPJUT UIF
PCTFSWFE MJOFBS FWPMVUJPO PG SFTUGSBNF #− 7 DPMPS∼ǋǍ EBZT QBTU #CBOE NBYJNVN
<ǐǉ> UP DPOTUSBJO UIF DPMPS FYDFTT &(#− 7) JO UIF IPTU HBMBYZ PG UIF TVQFSOPWB ĉF
IPTUHBMBYZ EVTU JT BTTVNFE UP GPMMPX UIF .JMLZ 8BZ SFEEFOJOH MBX XJUI 37 = Ƨ.ƥ ĉF
UFNQMBUFT  UIF RVBESBUJD DPFđDJFOUT PG ρ .5, 15 BOE25 BSF JUFSBUJWFMZ EFUFSNJOFE
ĉF SFTVMUJOH SFTUGSBNF NPEFM JT ,DPSSFDUFE <ǌǑ Ǐǈ ǏǑ Ǒǌ> JOUP UIF PCTFSWFS
GSBNF ӕƦ NJOJNJ[BUJPO JT VTFE UP EFUFSNJOF UIF EJTUBODF NPEVMVT Ӊ FYUJODUJPO "7
BOE MJHIU DVSWF TIBQF ρ UIBU CFTU NBUDI UIF PCTFSWBUJPOTN5 PG B 4/ *B BU
IFMJPDFOUSJD SFETIJě [ WJB






"7ӑ4 + ,$4,5 + (95 	ǍǊ

XIFSF ӑ SFMBUFT UIF IPTUFYUJODUJPO BU BOZ QIBTF UP UIF IPTUFYUJODUJPO BU #CBOE
NBYJNVN BOE UIF DPFđDJFOUT B4 BOE C4 SFMBUF UIF IPTUFYUJODUJPO CFUXFFO UIF
SFTUGSBNF QBTTCBOE 4 BOE UIF 7CBOE /PUF UIBU XF IBWF TVQQSFTTFE UIF FYQMJDJU UJNF
EFQFOEFODF GPS OPUBUJPOBM CSFWJUZ ĉF ,DPSSFDUJPO GSPN UIF SFTUGSBNF UP UIF
ǎǈ
PCTFSWFSGSBNF QBTTCBOE 5 ,$4,5 JT HJWFO CZ











XIFSF '(Ӈ) JT UIF 4&% PG UIF GVOEBNFOUBM TQFDUSPQIPUPNFUSJD TUBOEBSE BOE *(Ӈ) JT UIF
4/ *B 4&% ĉF (BMBDUJD FYUJODUJPO (95 JT DPNQVUFE CZ XBSQJOH UIF 4/ *B 4&% XJUI
UIF SFEEFOJOH MBX PG 0%POOFMM <ǑǍ> BOE UIF .JMLZ8BZ &(#− 7) GSPN UIF EVTU NBQT
PG 4DIMFHFM FU BM <ǉǊǌ> BOE DPNQVUJOH UIF EJĎFSFODF JO TZOUIFUJD QIPUPNFUSZ CFUXFFO
UIF SFEEFOFE BOE VOFYUJODUFE 4&%
.-$4ȖLȖ JT UIFSFGPSF QSPQFSMZ UIPVHIU PG BT B EJTUBODF FTUJNBUPS SBUIFS UIBO B MJHIU
DVSWF ėĨFS ĉJT GPSXBSENPEFMJOH BQQSPBDI EPFT OPU SFRVJSF FYUSFNFMZ XFMMTBNQMFE
EBUB 	JO DPMPS PS UJNF
 BT DPNQBSFE UP MJHIU DVSWF ėĨFST UIBU BĨFNQU UP DPSSFDU
PCTFSWBUJPOT JOUP UIF TVQFSOPWB SFTUGSBNF ĉF TIBQF PG UIF PCTFSWFSGSBNF NPEFM JT
NVDI NPSF UJHIUMZ DPOTUSBJOFE UIBO NPEFMT UIBU XBSQ TQFDUSBM TFRVFODFT UP NBUDI
PCTFSWFE QIPUPNFUSZ BT UIF XBSQJOH GVODUJPO 	UZQJDBMMZ B TNPPUI QPMZOPNJBM
 PěFO
DBOOPU NBUDI UIF DPNQMFY BOE SBQJE WBSJBUJPO JO MJHIU DVSWF TIBQF QBSUJDVMBSMZ JO UIF
SFTUGSBNF *CBOE QPTUNBYJNVN .-$4ȖLȖ BMMPXT QIZTJDBMMZ NPUJWBUFE QSJPST PO
QBSBNFUFST UP CF JODPSQPSBUFE OBUVSBMMZ "ĨSJCVUJOH DPMPS WBSJBUJPOT UP FYUJODUJPO EVF
UP EVTU JT XFMMKVTUJėFE CZ PCTFSWBUJPOT BT UIFSF BSF OVNFSPVT FYBNQMFT PG 4/ *B CFJOH
DMFBSMZ FYUJODUFE CZ EVTU GSPN QIPUPNFUSJD PCTFSWBUJPOT TQFDUSPTDPQZ BOE TUVEJFT PG
4/ *B SFNOBOUT
/FWFSUIFMFTT BT UIF FYQMPTJPO NFDIBOJTNT PG 4/ *B DFSUBJOMZ JOWPMWF NPSF UIBO B
TJOHMF QBSBNFUFS 	DPNQPTJUJPO PG UIF QSPHFOJUPS JHOJUJPO DPOEJUJPOT ĚBNF QSPQFSUJFT
FUD
 JU JT QPTTJCMF UIBU TPNF QSPQFSUJFT PG UIF 4/ *B JNQBDU UIF DPMPST CFZPOE UIF
TJNQMF (BVTTJBO WBSJBUJPO UIBU JT BEESFTTFE CZ ρ 'VSUIFS JG UIF DPMPS WBSJBUJPO JT OPU
FOUJSFMZ EVF UP EVTU UIF BQQMJDBUJPO PG B TUSJDUMZ QPTJUJWF QSJPS PO UIF FYUJODUJPO DBO
JOUSPEVDF B TZTUFNBUJD FSSPS XJUI SFETIJě BOE B CJBT JO DPTNPMPHJDBM JOGFSFODF "T UIF
NPEFM JT CBTFE PO QIPUPNFUSJD PCTFSWBUJPOT JO EJTDSFUF QBTTCBOET SBUIFS UIBO B
DPOUJOVPVT TQFDUSBM TFRVFODF UIF PCTFSWFS GSBNF NPEFM FYIJCJUT EJTDPOUJOVJUJFT BU








































































6B;m`2 8Xk, h?2 HB;?i +m`p2 b?T2- ρ UH27i TM2HV- M/ 2tiBM+iBQM- "7 U`B;?i TM2HV-
/Bbi`B#miBQMb 2biBKi2/ #v JG*akFk 7Q` 1aa1L*1 aL A UQ`M;2V M/ ǳA\Ǵ U`2/V
Q#D2+ibX
P#D2+ib i?i Tbb i?2 b2H2+iBQM +mib U2t+2TiBM; i?2 +mib QM i?2 T`K2i2` #2BM; THQi@
i2/ Bib2H7V BKTQb2/ BM qoyd `2 BM/B+i2/ BM i?2 bQHB/ `2;BQMb- r?BH2 Q#D2+ib i?i 7BH
`2 b?QrM BM i?2 HB;?i `2;BQMb #QmM/2/ #v /b?2/ HBM2bX h?2 JG*akFk T`BQ`b 2K@
THQv2/ BM i?2 HB;?i +m`p2 }iiBM; `2 b?QrM b /b?2/ #Hm2 HBM2bX h?2 ǳ/27mHiǴ T`BQ` Bb
i?2 2tiBM+iBQM /Bbi`B#miBQM /2`Bp2/ 7`QK HQr@[ aL A /m`BM; i?2 i`BMBM; T`Q+2/m`2X
P#D2+ib rBi? ρ > ƥ.Ƥ `2 mM/2`HmKBMQmb `2HiBp2 iQ MQ`KH@aL A- M/ `2 KQ`2 ``2X
*QMb2[m2MiHv- r2 `2 2ti`2K2Hv mMHBF2Hv iQ }M/ Mv i i?2 `2/b?B7ib T`Q#2/ #v i?2
1aa1L*1 bm`p2vX P#D2+ib i?i TT2` iQ #2 2ti`2K2Hv Qp2`HmKBMQmb Up2`v M2;@
iBp2 pHm2b Q7 ρV `2HiBp2 iQ i?2 i`BMBM; bKTH2 Q7 C? 2i HX (e9) ivTB+HHv ?p2 HBi@
iH2 Q` MQ ?B;?@bB;MB}+M+2 ~mt K2bm`2K2Mib T`2@KtBKmK- #mi ?p2 r2HH K2bm`2/
/2+HBM2b TQbi@KtBKmKX qBi?Qmi  ;QQ/ +QMbi`BMi QM i?2 T2F M/ iBK2 Q7 KtB@
KmK- HB;?i +m`p2 }ii2`b ivTB+HHv 2tTHQ`2 mMT?vbB+H `2;BQMb Q7 T`K2i2` bT+2X h?2
ӕƦ/%P' Q7 i?2b2 HB;?i +m`p2 }ib Bb Q7i2M `2HiBp2Hv ?B;? U> ƧV M/ HH 7BH i?2 [mHBiv
+mib Q7 qoyd- 2Bi?2` /m2 iQ  ?B;? ӕƦ/%P' Q` #2+mb2 Q7 BMbm{+B2Mi Q#b2`piBQMb
T`2@KtBKmKX
h?2 "7 /Bbi`B#miBQM 7Q` 1aa1L*1 aL A Bb +QMbBbi2Mi rBi? i?2 ǳ;HQbǴ KQ/2H /Bb+mbb2/
BM Ȝ8X8X h?2 /Bbi`B#miBQM Bb bB;MB}+MiHv M``Qr2` i?M i?2 JG*akFk ǳ/27mHiǴ /Bb@
i`B#miBQM- /2`Bp2/ 7`QK M2`#v@aL A- b r2 `2 mMHBF2Hv iQ }M/ ?B;?Hv 2tiBM+i2/ M/
i?2`27Q`2 7BMi Q#D2+ib- i ?B;?@[X b JG*akFk Bb  K;MBim/2 #b2/ }ii2`- Bi `2D2+ib
K2bm`2K2Mib rBi? afL <8X JQbi Q7 i?2 Q#D2+ib i?i 7BH i?2 b2H2+iBQM +mib BM i?2
`B;?i TM2H `2 2ti`2K2Hv 7BMi Q` i ?B;?@[X
ǎǊ
8F FNQMPZ iWǈǈǏu PG.-$4ȖLȖ XJUI UIF iUXFBLFETMPX[u WFDUPST ĉFTF WFDUPST
BOE UIF DPSSFTQPOEJOH NBUSJY PG NPEFM VODFSUBJOUJFT 	EFOPUFE 4
 BSF USBJOFE VTJOH UIF
MPX[)VCCMFĚPX TBNQMF JO +IB FU BM <ǎǌ> 	IFODF iTMPX[u
 BOE iUXFBLFEu XJUI TNBMM
NBHOJUVEF PĎTFUT 	UZQJDBMMZ< Ƥ.ƤƤƩ NBH
 UP NBUDI UIF DPMPSFYUJODUJPO EJTUSJCVUJPO
[FSP QPJOU BOE FYUFOEFE UP Ǌǈ EBZT QSJPS UP #CBOE NBYJNVN 8F GPMMPX 87ǈǏ JO
VTJOH UIF iHMPT[u QSJPS PO FYUJODUJPO BOE BTTVNF 37 = Ƨ.ƥ ĉF DIPJDF PG QSJPS JT
EJTDVTTFE GVSUIFS JO fǍǍ ĉJT JNQMFNFOUBUJPO PG.-$4ȖLȖ ėUT MJHIU DVSWFT QSPWJEFE
JO NBHOJUVEFT BOE SFKFDUT BMM EBUB XJUI 4/< Ʃ 6OGPSUVOBUFMZ UIJT EPFT OPU NBLF VTF
PG UIF JOGPSNBUJPO JO UIF CBTFMJOF ĚVY NFBTVSFNFOUT XIJDI IFMQ DPOTUSBJO UIF FQPDI
PG NBYJNVN BOE EFDMJOF SBUF "EEJUJPOBMMZ XIJMF BMM UIF MJHIU DVSWFT BSF ėU OPU BMM UIF
ėUT BSF SFMJBCMF BT TFWFSBM PCKFDUT MBDL IJHI TJHOJėDBODF NFBTVSFNFOUT PG ĚVY QSF PS
QPTUNBYJNVN BOE UIFTF UZQJDBMMZ FYIJCJU IJHI ӕƦ/%P' 'VSUIFS PCKFDUT JO 5BCMF ǌǉ
XJUIPVU EFUFSNJOFE SFETIJěT BSF OPU ėU
ĉF.-$4ȖLȖ MJHIU DVSWF TIBQF ρ BOE FYUJODUJPO "7 EJTUSJCVUJPOT GPS &44&/$&
4/ *B BOE i*B u PCKFDUT BSF TIPXO JO 'JHVSF ǍǊ ĉF.-$4ȖLȖ MJHIU DVSWF ėU
QBSBNFUFST GPS UIF &44&/$& TBNQMF BSF QSPWJEFE JO 5BCMF $Ǌ "EEJUJPOBMMZ XF IBWF
JOEJDBUFE JG UIF PCKFDUT QBTT UIF MJHIU DVSWF RVBMJUZ DVUT VTFE CZ 87ǈǏ GPS UIF ǌ ZFBS
TBNQMF ǉǊǎ PG PVS TQFDUSPTDPQJDBMMZ DPOėSNFE 4/ *B QBTT UIFTF DVUT BOE BSF VTFGVM GPS
DPTNPMPHJDBM JOGFSFODF ĉJT EPVCMFT UIF ǌ ZFBS TBNQMF PG ǎǈ 4/ *B
8JUI UIF SFDPWFSZ PG∼ǉǉ BEEJUJPOBM PCKFDUT EJTDVTTFE BU UIF CFHJOOJOH PG UIJT
DIBQUFS XIPTF MJHIU DVSWFT IBWF OPU CFFO SFQPSUFE JO UIJT XPSL XF FYQFDU UIBU PVS
ėOBM TBNQMF XJMM DPOTJTU PG∼ǉǌǈ TQFDUSPTDPQJDBMMZ DPOėSNFE 4/ *B BT BEEJUJPOBMMZ JU
JT WFSZ MJLFMZ UIBU B GFX i*B u PCKFDUT XJMM CF EFėOJUJWFMZ DMBTTJėFE BT 4/ *B CZ UIF
POHPJOH XPSL CZ .BUIFTPO FU BM <ǐǎ JO QSFQ> ĉF RVBMJUZ DVUT XF IBWF JNQPTFE BSF
QSFMJNJOBSZ BOE BSF DPOTFSWBUJWF DPNQBSFE UP UIPTF JNQPTFE CZ $ǉǉ
/PUF UIBU 'JHVSF ǍǊ TIPXT UIF EJTUSJCVUJPO GPS BMM SFDPWFSFE ėUT BOE TFWFSBM PG UIFTF
PCKFDUT EP OPU IBWF MJHIU DVSWF ėUT UIBU NFFU UIF RVBMJUZ DVUT PG 87ǈǏ 2VBMJUZ DVUT BSF
JNQPTFE UP TFMFDU TQFDUSPTDPQJDBMMZ DPOėSNFE 4/ *B XJUI TFWFSBM IJHI 4/
NFBTVSFNFOUT PWFS SFTUGSBNF QIBTF−Ʃ ≤ ϒ ≤ ƦƤ EBZT UP FOTVSF UIBU UIF EFSJWFE
EJTUBODF NPEVMJ BSF VOCJBTFE XIFSFBT EFSJWFE MJHIU DVSWF TIBQF BOE FYUJODUJPO BSF
HFOFSBMMZ MFTT TVTDFQUJCMF UP QPPS QIBTF DPWFSBHF
6OGPSUVOBUFMZ.-$4ȖLȖ IBT OPU CFFO VQEBUFE UP NBLF VTF PG UIF MBUFTU
SFDBMJCSBUJPO PG UIF 4/-4 ǋ ZFBS BOE 4%44 4VQFSOPWB 4VSWFZ EBUB *O QBSUJDVMBS UIF
USBOTNJTTJPO PG UIF ǋǎ N $BOBEB'SBODF)BXBJAJ 5FMFTDPQF 	$')5
 BOE .FHBDBN
ǎǋ
JNBHFS VTFE CZ UIF 4/-4 JT B TUSPOH GVODUJPO PG GPDBM QMBOF QPTJUJPO XIJMF PVS
JNQMFNFOUBUJPO PG.-$4ȖLȖ HFOFSBUFT ,DPSSFDUJPO MPPLVQ UBCMFT VTJOH UIF PWFSBMM
USBOTNJTTJPO QSPQFSUJFT PG UIF TVSWFZ 8IJMF JU XBT QPTTJCMF UP NPEJGZ UIF MJHIU DVSWF
ėĨFS UP FNQMPZ 4/CZ4/ TZTUFN SFTQPOTF DVSWFT UIF SFTVMUJOH PVUQVU XBT OPU
DPNQBUJCMF XJUI WBSJPVT DPEFT XF IBE EFWFMPQFE UP QSPDFTT UIF SFTVMUT BOE XF MFBWF
UIF GVSUIFS EFWFMPQNFOU PG.-$4ȖLȖ UP JOEFQFOEFOU QBSBMMFM FĎPSUT FMTFXIFSF
Ǎǋ 5ļĹ 4"-5Ȗ.ĹŉļŃĸŃŀŃĻŏ
ĉF 4"-5ȖNFUIPEPMPHZ EJĎFST TJHOJėDBOUMZ GSPN UIBU PG.-$4ȖLȖ ĉF NPEFM JT
EFWFMPQFE GSPN B DPNCJOBUJPO PG 4/ *B QIPUPNFUSZ BT XFMM BT IVOESFET PG 4/ *B
TQFDUSB JODMVEJOH PCKFDUT BU IJHI[ UP DPOTUSBJO UIF DPMPS FWPMVUJPO XJUI UJNF ĉF
NPEFM JT DIBSBDUFSJ[FE CZ UISFF QBSBNFUFST YƤ Yƥ BOE D ĉF YƤ QBSBNFUFS JT EJSFDUMZ
SFMBUFE UP UIF #CBOE NBHOJUVEF BU NBYJNVN Yƥ DBO CF DPOTJEFSFE UIF OVNFSJDBM
GBDUPS CZ XIJDI UIF UJNFTDBMF PG B ėEVDJBM #CBOE MJHIU DVSWF OFFET UP CF iTUSFUDIFEu UP
NBUDI UIF PCTFSWBUJPOT BOE UIF DPMPS WBSJBUJPOT BSF RVBOUJėFE CZ D 5XPEJNFOTJPOBM
TVSGBDFT JO UJNF BOE XBWFMFOHUI BSF DPOTUSVDUFE GSPN UIF USBJOJOH TBNQMF ĉF TQFDUSBM
TVSGBDFT EFTDSJCF UIF FWPMVUJPO PG UIF SFTUGSBNF 4/ *B 4&% XJUI B UFNQPSBM BOE
TQFDUSBM SFTPMVUJPO PG ǉ EBZ BOE ǉǈ ª SFTQFDUJWFMZ ĉF SFTUGSBNF ĚVY JT HJWFO CZ
'3FTU(U, Ӈ) =
∫
YƤ (.Ƥ(U, Ӈ) + Yƥ ×.ƥ(U, Ӈ)) FYQ[D× $-(Ӈ)] EӇ 	Ǎǌ

ĉF TQFDUSBM TVSGBDFT.Ƥ BOE.ƥ DPOUBJO JOGPSNBUJPO BCPVU UIF TUBOEBSE UFNQMBUF BU
WBSJPVT QIBTFT BOE UIF WBSJBCJMJUZ JO UIF DPSSFMBUJPO PG MVNJOPTJUZ XJUI TUSFUDI BOE
DPMPS ĉF DPMPS MBX $- EFTDSJCFT UIF WBSJBUJPO JO JOUSJOTJD DPMPS *G UIF DPMPS WBSJBUJPO
XBT FOUJSFMZ NPEFMFE CZ EVTU BT XJUI.-$4ȖLȖ UIJT XPVME CF XFMM BQQSPYJNBUFE CZ B
$$.ǐǑ MBX ĉF PCTFSWFSGSBNF NPEFM JT DPOTUSVDUFE CZ SFETIJěJOH UIF SFTUGSBNF
TQFDUSBM TFRVFODF BQQMZJOH (BMBDUJD FYUJODUJPO BOE EFUFSNJOJOH UIF TZOUIFUJD ĚVY JO
UIF PCTFSWFS GSBNF QBTTCBOET
4"-5Ȗ EPFT OPU EJSFDUMZ QSPEVDF FTUJNBUFT PG UIF EJTUBODF NPEVMVT UIFTF BSF
EFUFSNJOFE TJNVMUBOFPVTMZ GPS BMM 4/ *B WJB




N# = −Ʀ.Ʃ MPHƥƤ
∫
YƤ.Ƥ(U, Ӈ)5#(Ӈ) EӇ 	Ǎǎ

8F EFėOFM BT







XIFSF Dҽ JT UIF TQFFE PG MJHIUM DBO CF USFBUFE BT B OVJTBODF QBSBNFUFS XIFO EFSJWJOH
DPTNPMPHJDBM DPOTUSBJOUT
ĉF BEWBOUBHF PG UIF 4"-5Ȗ BQQSPBDI JT UIBU UIF NPEFM EPFT OPU SFRVJSF FYQMJDJU
DPNQVUBUJPO PG DSPTTQBTTCBOE ,DPSSFDUJPOT BOE JT DPOUJOVPVT XJUI SFETIJě ĉF
NPEFM OBUVSBMMZ LFFQT USBDL PG UIF DPSSFMBUJPOT CFUXFFO MJHIU DVSWF TIBQF DPMPST BOE
TQFDUSBM QSPQFSUJFT JO UIF ėĨJOH QSPDFTT BMUIPVHI UIF 4"-5ȖNPEFM DPWBSJBODF NBUSJY
EPFT OPU JODPSQPSBUF DPSSFMBUJPOT CFUXFFO EJĎFSFOU FQPDIT BOE XBWFMFOHUIT BU QSFTFOU
ĉF NPEFMT GPSNVMBUJPO JT HFOFSBM FOPVHI UP USFBU UIF DPMPS QBSBNFUFS D BT FJUIFS
FYUJODUJPO EVF UP EVTU 	XIFSF UIF DPMPS MBX $- JT JOUFSQSFUFE BT B $$.ǐǑ SFMBUJPO
BOE Ҽ JT JEFOUJėFE BT 3#
 PS BT BO JOUSJOTJD WBSJBUJPO JO 4/ *B DPMPS *G UIF DPMPS JT
USFBUFE BT JOUSJOTJD WBSJBUJPO BOE Ҽ JT EFUFSNJOFE UPHFUIFS XJUI UIF DPTNPMPHZ UIFO
WBMVFT SBOHJOH GSPN Ǌ UP ǋ BSF GPVOE TZTUFNBUJDBMMZ MPXFS UIBO 3# = ƨ.ƥ "EEJUJPOBMMZ
UIF DPMPS WBSJBUJPO MBX DBO CF EFSJWFE EJSFDUMZ GSPN UIF 4/ *B EBUB BOE EJĎFST GSPN UIF
$$.ǐǑ SFMBUJPO JO UIF /67 BOE6CBOE FWFO GPS FYUSFNF WBMVFT PG 3# <ǌǎ>
)PXFWFS JU JT OPU QPTTJCMF GPS TVSWFZT UP BEE BEEJUJPOBM JOGPSNBUJPO UISPVHI QSJPST
BT BMM UIF EJTUBODFT UP 4/ *B BSF EFUFSNJOFE TJNVMUBOFPVTMZ JO UIF 4"-5ȖNFUIPEPMPHZ
ĉF DPMPS SFMBUJPO QBSBNFUFSJ[FE CZ Ҽ JT FYQFDUFE UP CF DPOTUBOU XJUI SFETIJě JG JU
EFTDSJCFT JOUSJOTJD DPMPS WBSJBUJPO )PXFWFS ,FTTMFS FU BM <ǎǐ IFSFBěFS ,ǈǑ> BOE
4DPMOJD FU BM <ǉǊǏ JO QSFQ> IBWF GPVOE TJHOJėDBOU OPONPOPUPOJD FWPMVUJPO XJUI
SFETIJě BT XFMM BT WBSJBUJPO CBTFE PO UIF DIPJDF PG 4/ *B TBNQMFT JODMVEFE PS FYDMVEFE
JO UIF DPTNPMPHJDBM ėU ĉJT JOEJDBUFT UIBU UIF WBMVF PG Ҽ JT OPU FOUJSFMZ EFUFSNJOFE CZ
4/ *B DPMPS WBSJBUJPO BOE JT TVCKFDU UP WBSJPVT OPOBTUSPQIZTJDBM DPOTJEFSBUJPOT ĉF
JODMVTJPO PG IJHI[ EBUB JO UIF USBJOJOH DBO QPUFOUJBMMZ CJBT UIF EJTUBODF EFUFSNJOBUJPO
BU MPX[ CZ JODPSQPSBUJOH TVCUMF 4/ *B FWPMVUJPOBSZ FĎFDUT BOE NBLFT 4"-5Ȗ BO
JOBQQSPQSJBUF UPPM XJUI XIJDI UP TUVEZ TVDI FĎFDUT VTJOH 4/ *B QIPUPNFUSZ
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i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M/ 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ǎǎ
(ǉǈ>ǰ 4"-5Ȗ JT B ĚVYCBTFE ėĨFS BOE FNQMPZT NFBTVSFNFOUT PG UIF CBTFMJOF ĚVY UP
SFTUSJDU UIF TFBSDI SBOHF GPS ėĨFE QBSBNFUFST )PXFWFS POMZ EBUB XJUIJO UIF SFTUGSBNF
QIBTF SBOHF−ƥƩ < ϒ < ƨƩ EBZT JT VTFE JO UIF ӕƦ NJOJNJ[BUJPO .FBTVSFNFOUT JO
PCTFSWFSGSBNF ėMUFST UIBU NBQ UP UP UIF SFTUGSBNF XBWFMFOHUI SBOHF
ƧƤƤƤ < Ӈ < ƫƤƤƤ ª BSF VTFE JO UIF ėU .PEFM BOE ,DPSSFDUJPO VODFSUBJOUJFT BSF
QSPQBHBUFE JOUP UIF FSSPS NBUSJY BOE BO BEEJUJPOBM6CBOE DBMJCSBUJPO VODFSUBJOUZ PG
ǈǉ NBH JT BEEFE JO RVBESBUVSF GPS MPX[/67 EBUB
"O BMUFSOBUF JNQMFNFOUBUJPO JT QSPWJEFE JO WǉǈǊǏC PG UIF 4/"/" QBDLBHF <ǎǑ>Ǳ
8IJMF UIF UXP WFSTJPOT QSPWJEF UIF TBNF SFTVMUT UP XJUIJO NBDIJOF QSFDJTJPO UIF
4/"/" WFSTJPO JT NPSF FBTJMZ NPEJėFE UP PVUQVU UIF GVMM 4"-5Ȗ XFJHIU NBUSJY GPS
FBDI ėU BOE BMMPXT EFUBJMFE .POUF$BSMP UFTUT VTJOH TJNVMBUFE 4"-5Ȗ MJHIU DVSWFT 8F
BSF JO UIF QSPDFTT PG NPEJGZJOH PVS DPEFT UP VTF UIF 4/"/" JNQMFNFOUBUJPO
ĉF 4"-5Ȗ MJHIU DVSWF TIBQF Yƥ BOE DPMPS D EJTUSJCVUJPOT GPS &44&/$& 4/ *B BOE
i*B u PCKFDUT BSF TIPXO JO 'JHVSF Ǎǋ ĉF 4"-5Ȗ MJHIU DVSWF ėU QBSBNFUFST GPS UIF
&44&/$& TBNQMF BSF QSPWJEFE JO 5BCMF $ǋ "EEJUJPOBMMZ XF IBWF JOEJDBUFE JG UIF
PCKFDUT QBTT B DPNCJOBUJPO PG UIF MJHIU DVSWF RVBMJUZ DVUT VTFE CZ 87ǈǏ GPS UIF ǌ ZFBS
TBNQMF BT XFMM BT TIBQF BOE DPMPS DVUT FNQMPZFE CZ $POMFZ FU BM <Ǌǋ> BOE 4DPMOJD FU
BM <ǉǊǏ JO QSFQ>
ǉǋǋ PCKFDUT JODMVEJOH ǉǊǉ PG PVS TQFDUSPTDPQJDBMMZ DPOėSNFE 4/ *B QBTT UIFTF DVUT
BOE BSF VTFGVM GPS DPTNPMPHJDBM JOGFSFODF "T 4"-5Ȗ JT B ĚVYCBTFE ėĨFS JU VTFT NPSF
NFBTVSFNFOUT PG UIF EFDMJOF BT XFMM BT NPSF PCTFSWBUJPOT GPS GBJOU BOE IJHI[
TVQFSOPWBF $POTFRVFOUMZ POMZ UISFF 4"-5Ȗ MJHIU DVSWF ėUT GBJM GPS XBOU PG
PCTFSWBUJPOT QPTUNBYJNVN %FTQJUF UIJT ėUT GPS PCKFDUT EJTDPWFSFE UPXBSET UIF FOE
PG BO PCTFSWJOH TFBTPO BSF MJLFMZ TVTQFDU 8F CFMJFWF UIBU UIJT SFTVMU SFĚFDUT UIF
JOBEFRVBDZ PG TJNQMF BVUPNBUFE DVUT UP FWBMVBUF UIF MJHIU DVSWF ėUT GPS B MBSHF BOE
EJWFSTF 4/ *B TBNQMF TVDI BT &44&/$& $POTFRVFOUMZ XF JOTQFDU FBDI ėU WJTVBMMZ UP
BTTFTT JG UIF WBSJPVT TFMFDUJPO DVUT BSF XFMMNPUJWBUFE 8F FYBNJOF UIF WBSJPVT MJHIU




Ǎǌ -ĽĻļŉ $ŊŇŋĹ 2ŊĵŀĽŉŏ $Ŋŉň
*O PSEFS UP FOTVSF UIBU UIF EJTUBODF FTUJNBUFT EFSJWFE CZ MJHIU DVSWF ėĨFST BSF VOCJBTFE
JU JT OFDFTTBSZ UP JNQPTF WBSJPVT DVUT BOE TFMFDU B TVCTBNQMF PG 4/ *B XJUI HPPE QIBTF
DPWFSBHF UIBU JT XFMM SFQSFTFOUFE CZ UIF USBJOJOH TBNQMFT )PXFWFS BT B DPOTFRVFODF PG
UIF EJWFSTJUZ PG PCTFSWJOH TUSBUFHJFT FNQMPZFE CZ WBSJPVT TVQFSOPWB TFBSDIFT
PQFSBUJOH BU EJĎFSFOU SFETIJěT UIFSF JT OP TJOHMF TFU PG DVUT UIBU JT VOJWFSTBMMZ
BQQMJDBCMF UP BMM 4/ *B TVSWFZT ĉF TFMFDUJPO DVUT XF BQQMZ UP UIF &44&/$& TBNQMF
BSF DPNCJOBUJPOT PG UIPTF VTFE JO 87ǈǏ BOE $POMFZ FU BM <Ǌǋ> 	XIJDI JO UVSO JT
JOGPSNFE CZ UIF SFTVMUT QSFTFOUFE JO (ǉǈ
 BOE BSF BQQSPQSJBUF GPS IJHI[ 4/ *B TVSWFZT
TVDI BT &44&/$& BOE 4/-4 87ǈǏ VTFE BO FBSMJFS WFSTJPO PG UIF 4"-5Ȗ ėĨFS
	BQQSPQSJBUFMZ DBMMFE 4"-5
 GPS UIFJS BOBMZTJT )PXFWFS UIF DVUT FNQMPZFE BSF CSPBEMZ
BQQMJDBCMF UP UIF OFX WFSTJPO PG UIF DPEF NPEVMP B SFEFėOJUJPO PG UIF MJHIU DVSWF
TIBQF QBSBNFUFS 3FTU FU BM <ǉǉǋ JO QSFQ> BOE 4DPMOJD FU BM <ǉǊǏ JO QSFQ> FNQMPZ B
TJNJMBS TFU PG DVUT GPS UIF 1BO45"334 TVSWFZ 	QSJWBUF DPNNVOJDBUJPO
 EFSJWFE GSPN
,ǈǑ BOE UIF SFTVMUT JO (ǉǈ
4PNF TFMFDUJPO DVUT BSF DPNNPO UP BMM 4/ *B TVSWFZT BOE BSF SFRVJSFE UP FOTVSF UIBU
UIF MJHIU DVSWF ėU JT XFMM DPOTUSBJOFE ĉFTF DVUT BSF UZQJDBMMZ FYQSFTTFE JO UFSNT PG UIF
SFTUGSBNF QIBTF ϒ = (50CT − 5.BY)/(ƥ + [) ,ǈǑ SFRVJSFE BU MFBTU POF NFBTVSFNFOU
XJUI ϒ < Ƥ.Ƥ (ǉǈ FNQMPZFE B NPSF ĚFYJCMF DVU POMZ SFRVJSJOH B TJOHMF NFBTVSFNFOU
JO UIF SBOHF PG−Ƭ < ϒ < +Ʃ EBZT BOE GPVOE UIBU UIJT QSPWJEFE B TJNJMBS DPOTUSBJOU UP
UIF ,ǈǑ DVU 4JNJMBSMZ 87ǈǏ SFRVJSFE BU MFBTU POF PCTFSWBUJPO XJUI ϒ ≤ +Ʃ EBZT GPS
CPUI.-$4ȖLȖ BOE 4"-5 CVU BMTP EFNBOEFE UIBU UIF PCTFSWBUJPO IBE 4/  Ǎ XIJMF
SFRVJSJOH UIBU UIF VODFSUBJOUZ PO UIF ėU UJNF PG NBYJNVN Ӑ5.BY  CF< Ʀ EBZT ĉF
87ǈǏ DVU JT FĎFDUJWF BU FOTVSJOH UIBU UIF MPDBUJPO BOE UIF QFBL ĚVY JT XFMM DPOTUSBJOFE
BOE XF BEPQU JU IFSF GPS &44&/$& 4/ *B ĉF DPNQJMBUJPO PG ǌǌǉ 4/ *B QSFTFOUFE JO
$ǉǉ VTFT UIF XFBLFS (ǉǈ DVU PO PCTFSWBUJPOT OFBSNBYJNVN *O BEEJUJPO (ǉǈ EPFT
OPU JNQPTF BOZ DVU PO 4/ )PXFWFS UIFTF PCKFDUT IBWF PCTFSWBUJPOT JO NPSF
QBTTCBOET UIBO &44&/$& BOE XF GFFM UIF NPSF DPOTFSWBUJWF DVU JT BQQSPQSJBUF
8IFO UIF DVU PO QSFNBYJNVN NFBTVSFNFOUT JT OPU BQQMJFE CPUI ρ BOE Yƥ TIPX B
TJHOJėDBOUMZ JODSFBTFE TDBĨFS BT B SFTVMU PG MJHIU DVSWF ėUT CFJOH JMMDPOTUSBJOFE XJUI
POMZ UIF QPTUNBYJNVN EFDMJOF 4DPMOJD FU BM <ǉǊǏ JO QSFQ> BMTP SFQPSUT UIBU Yƥ TIPXT
B USFOE UPXBSE CJHHFS WBMVFT GPS [ > Ƥ.ƨ JG UIF QSFNBYJNVN EBUB JT FYDMVEFE (ǉǈ EJE
OPU ėOE TVDI B USFOE XJUI IJHI 4/ 4/ *B BU [ < Ƥ.ƨ JMMVTUSBUJOH IPX UIF FĎFDU PG MJHIU
ǎǐ
DVSWF RVBMJUZ DVUT WBSJFT XJUI NFEJBO SFETIJě BOE UIFSFGPSF XJUI TVSWFZ
87ǈǏ BOE ,ǈǑ BMTP SFRVJSFE UIBU UIF ėU TUBUJTUJD ӕƦ/%P' CF< Ƨ GPS CPUI MJHIU
DVSWF ėĨFST $ǉǉ EJE OPU JNQPTF BOZ RVBMJUZPGėU DVU BT UIFZ GFMU UIBU UIF SFQPSUFE
VODFSUBJOUJFT GPS MPX[ QIPUPNFUSZ BSF GSFRVFOUMZ JOBDDVSBUF SFOEFSJOH TVDI B DVU
NJTMFBEJOH ĉFZ BMTP TVHHFTUFE UIBU TFWFSBM MJHIU DVSWFT DPOUBJO UIF PDDBTJPOBM
PVUMZJOH QIPUPNFUSJD PCTFSWBUJPO UIBU ESJWFT ӕƦ/%P' UP BSUJėDJBMMZ IJHI WBMVFT EFTQJUF
IBWJOH MJĨMF UP OP FĎFDU PO UIF EFSJWFE MJHIU DVSWF TIBQF BOE DPMPS QBSBNFUFST $ǉǉ
BMTP BSHVFT UIBU BOZ ӕƦCBTFE DVU IBT BO BTZNNFUSJD FĎFDU XJUI 4/ *B TBNQMF BOE
UIFSFGPSF DBO QPUFOUJBMMZ B JOUSPEVDF CJBT XJUI SFETIJě ĉJT JO UVSO DPVME MFBE UP
TZTUFNBUJD CJBT PO X 8IJMF UIFSF JT NFSJU JO UIJT BSHVNFOU VQPO WJTVBM JOTQFDUJPO PG
PVS MJHIU DVSWF ėUT XF DPODMVEFE UIBU UIF ӕƦ/%P' TUBUJTUJD EJE BDDVSBUFMZ SFQSFTFOU UIF
RVBMJUZ PG UIF ėU BOE UIBU UIJT DVU XBT XFMM NPUJWBUFE *O GVUVSF XPSL XF XJMM VTF
.POUF$BSMP TJNVMBUJPOT UP BTTFTT BOZ CJBT JO DPTNPMPHJDBM JOGFSFODF UIBU SFTVMU GSPN
UIJT DVU
"OPUIFS DPNNPO DVU JT PO UIF NJOJNVN OVNCFS PG EFHSFFTPGGSFFEPN #PUI
87ǈǏ BOE ,ǈǑ SFRVJSF/NJO %P'≥ Ʃ $ǉǉ EP OPU FYQMJDJUMZ TUBUF TVDI B SFRVJSFNFOU
CVU UIF DPNQJMBUJPO UIFZ QSFTFOUFE OFWFSUIFMFTT TBUJTGZ UIBU SFRVJSFNFOU 8F BEPQU
/NJO %P'≥ Ʃ GPS.-$4ȖLȖ )PXFWFS XF GPVOE UIBU UIJT DVU IBE VOGPSFTFFO
DPOTFRVFODFT 87ǈǏ BMTP SFRVJSFE POF PCTFSWBUJPO XJUI ϒ ≥ +ƭ EBZT GPS.-$4ȖLȖ
ĉJT DVU XBT JOUFOEFE UP FOTVSF UIBU UIF EFDMJOF QPTUNBYJNVN JT XFMM TBNQMFE "T
.-$4ȖLȖ BMTP JNQPTFT JU PXO DVU CZ SFRVJSJOH PCTFSWBUJPOT XJUI 4/> Ʃ UIJT DVU JT
DPOTJEFSBCMZ NPSF TUSJOHFOU UIBO XBT JOUFOEFE ĉJT SFRVJSFNFOU DBVTFT B UPUBM PG ǌǌ
4/ *B BOE i*B u PCKFDUT UP GBJM UIF TFMFDUJPO DVUT  CZ GBS UIF TJOHMF MBSHFTU DVU PO PVS
.-$4ȖLȖ ėUT *O BEEJUJPO UP FMJNJOBUJOH PCTFSWBUJPOT PG GBJOU TPVSDFT PS TPVSDFT BU
IJHI[ XJUI FYUSFNFMZ XFMMTBNQMFE EFDMJOFT UIF 4/ DVU JNQPTFE CZ.-$4ȖLȖ
DBVTFT TFWFSBM MJHIU DVSWFT ėUT UP GBJM UIF TFMFDUJPO DVUT BT B SFTVMU PG BO JOTVđDJFOU
PCTFSWBUJPOT HJWFO UIF SFRVJSFNFOU PG/NJO %P'≥ Ʃ JO UIF.-$4ȖLȖ ėU
#Z DPOUSBTU 87ǈǏ POMZ SFRVJSFE POF PCTFSWBUJPO QPTU #CBOE NBYJNVN GPS 4"-5
BOE POMZ UISFF PCKFDUT JO PVS TBNQMF EPFT OPU NFFU UIJT DVU 8F CFMJFWF UIBU UIJT
EFNPOTUSBUFT UIBU.-$4ȖLȖ JT CFJOH OFFEMFTTMZ DPOTFSWBUJWF CZ SFRVJSJOH UIBU BMM
PCTFSWBUJPOT IBWF 4/> Ʃ )PXFWFS UIF JOUFOU PG UIF DVU PO UIF OVNCFS PG
PCTFSWBUJPOT QPTUNBYJNVN JT UP FOTVSF UIBU UIF MJHIUDVSWF FYUJODUJPO PS DPMPS JT XFMM
DPOTUSBJOFE BOE UIF MPDBUJPO PG UIF QFBL JT CPVOEFE 8F BSF XBSZ PG UIF SFMBUJWFMZ
XFBL FĎFDU PG UIF QPTUNBYJNVN DVU PO PVS 4"-5Ȗ MJHIU DVSWF ėUT BOE SFRVJSF B
ǎǑ
TUSJDUFS/NJO %P'≥ Ƭ GPS UIBU ėĨFS 8JUI UIF &44&/$& ǌ EBZ DBEFODF UIJT FĎFDUJWFMZ
FOTVSFT UIBU UIFSF BSF BU MFBTU GPVS NFBTVSFNFOUT PG UIF PCTFSWFSGSBNF 3− * DPMPS "T
B SFTVMU UIF OVNCFS PG PCKFDUT UIBU GBJM UIF/NJO %P' DVU GPS.-$4ȖLȖ BOE 4"-5Ȗ BSF
TJNJMBS BOE TPNF PG UIF NPTU FHSFHJPVT PVUMJFST JO Yƥ BOE D BSF FMJNJOBUFE
#BTFE PO UIF SFTVMUT JO (ǉǈ $ǉǉ BEPQUFE B SFRVJSFNFOU PG−Ƥ.ƦƩ < D < Ƥ.ƦƩ NBH
87ǈǏ EJE OPU FYQMJDJUMZ JNQPTF BO FRVJWBMFOU DVU PO "7 GPS.-$4ȖLȖ 4FWFSBM HSPVQT
IBWF VTFE NVMUJDPMPS QIPUPNFUSZ PG IJHIMZFYUJODUFE MPX[ 4/ *B UP EFNPOTUSBUF UIBU
UIF FYUJODUJPO MBX JO UIF IPTUHBMBYJFT PG UIFTF PCKFDUT BQQFBS UP GPMMPX B $$. MBX
XJUI B TJHOJėDBOUMZ MPXFS 37 UIBO UIF .JMLZ8BZ <ǋǍ Ǎǌ ǐǌ> 8F EJTDVTT UIJT JTTVF
GVSUIFS JO fǍǍ BOE JU JT MJLFMZ UIBU XF XJMM JNQPTF B DVU PO UIF.-$4ȖLȖ "7 FTUJNBUF
GPS PVS ėOBM DPTNPMPHJDBM TBNQMF
"EEJUJPOBMMZ <ǉǊǏ JO QSFQ> FNQMPZT B SFRVJSFNFOU UIBU−Ƨ < Yƥ < Ƨ GPS UIF
VQDPNJOH 1BO45"334 4/ *B TBNQMF #PUI UIFTF DVUT BSF XFMM NPUJWBUFE BT UIFSF BSF
GFX 4/ *B JO UIF 4"-5Ȗ USBJOJOH TBNQMF PVUTJEF UIFTF SBOHFT BOE UIF ėUT BSF MJLFMZ UP
CF JMMDPOEJUJPOFE UIFSF 87ǈǏ BEPQUFE B SFRVJSFNFOU PG−Ƥ.ƨ ≤ ρ ≤ ƥ.ƫ "MM PCKFDUT
JO PVS &44&/$& 4/ *B TBNQMF UIBU GBJM UIJT SFRVJSFNFOU BMTP GBJM PUIFS TFMFDUJPO DVUT
" TVNNBSZ PG UIF OVNCFS PG MJHIU DVSWFT UIBU GBJM FBDI DVU GPS CPUI.-$4ȖLȖ BOE
4"-5Ȗ JT QSPWJEFE JO 5BCMF Ǎǉ
h#H2 8XR, 1z2+i Q7 GB;?i *m`p2 ZmHBiv *mib QM i?2 1aa1L*1 aKTH2
'JU 'BJMFE ӕƦ > Ƨ /NJO%P'ǲ ϒ'JSTU 4/ Ǎǳ Ӑ5.BY ϒ-BTU Yƥ|ρ DVU D DVUǴ
.-$4ȖLȖ Ǐ ǉǈ ǉǐ Ǒ Ǎ ǌǌ ǉǌ /"
4"-5Ȗ ã Ǌǈ Ǌǈ ǉǏ ǋ ǋ ǉǐ ǋǋ
/PUFĉF OVNCFS PG 4/ *B BOE i*B u PCKFDUT UIBU BSF SFNPWFE CZ FBDI TFMFDUJPO DSJUFSJPO .BOZ PCKFDUT GBJM
NVMUJQMF DVUT
'VSUIFS DVUT BSF GSFRVFOUMZ JNQPTFE QSJPS UP DPTNPMPHJDBM JOGFSFODF GPS
ǲ8F SFRVJSF /NJO%P'≥ Ƭ GPS 4"-5Ȗ SBUIFS UIBO UIF XFBLFS DVU PG Ǎ GPS.-$4ȖLȖ BT UIF MBTU QIBTF
DVU JT WFSZ JOFĎFDUJWF XJUI 4"-5Ȗ XIFO PVS XFMMTBNQMFE //Ǌ MJHIU DVSWFT BSF ėU JO ĚVY TQBDF
ǳ8IJMF BU ėSTU HMBODF JU BQQFBST UIBU NPSF PCKFDUT GBJM UIF DVU PO QSFNBYJNVN JNBHJOH XJUI 4"-5Ȗ
UIBO XJUI.-$4ȖLȖ UIJT JT OPU UIF DBTF PO DMPTFS JOTQFDUJPO .-$4ȖLȖ NFSFMZ GBJMT DBUBTUSPQIJDBMMZ GPS
PCKFDUT XJUIPVU QSFNBYJNVN JNBHJOH BOE DPOTFRVFOUMZ EPFT OPU SFQPSU 5.BY BU BMM
Ǵ87ǈǏ EJE OPU FNQMPZ BO FYUJODUJPO DVU *U JT MJLFMZ UIBU XF XJMM FNQMPZ B SFBTPOBCMF DVU PO UIJT WBMVF
UP SFNPWF BOZ IJHIMZ FYUJODUFE PCKFDUT BU MPX[ GSPN UIF &44&/$& TBNQMF BT UIFSF JT DPOTJEFSBCMF VODFS
UBJOUZ BCPVU UIF OBUVSF PG UIF EVTU JO UIF IPTUHBMBYJFT PG IFBWJMZ FYUJODUFE 4/ *B
Ǐǈ
BTUSPQIZTJDBM SFBTPOT .PTU BOBMZTJT VTF B DVU PO UIF NJOJNVN SFETIJě [NJO UZQJDBMMZ
ǈǈǉǍmǈǈǊǍ ĉJT SFEVDFT UIF JNQBDU PG MPDBM DPSSFMBUFE ĚPXT PO UIF MVNJOPTJUZ
EJTUBODF FTUJNBUFT GPS MPX[ 4/ *B <ǊǍ ǎǉ> $ǉǉ NBLF B QFDVMJBS WFMPDJUZ DPSSFDUJPO
BOE FNQMPZ B TJHOJėDBOUMZ MPXFS DVU BU [NJO = Ƥ.Ƥƥ
ĉFSF IBT CFFO NVDI DPOUSPWFSTZ SFMBUFE UP UIF FYJTUFODF PG B MPDBMWPJE BOE JG UIF
&BSUI PDDVQJFT B QSJWJMFHFE MPDBUJPO OFBS JUT DFOUFS ;FIBWJ FU BM <ǉǍǊ> JOUSPEVDFE B UPZ
NPEFM XJUI B EJTDPOUJOVPVT TUFQ JO UIF MPDBM FYQBOTJPO SBUF UP FYBNJOF UIJT FĎFDU  B
TPDBMMFE i)VCCMF CVCCMFu <Ǌǉ Ǎǋ ǎǌ ǑǊ> +IB FU BM <ǎǌ> BMTP EFNPOTUSBUFE UIF
BQQFBSBODF PG B CVCCMF VTJOH UIF $G"Ǌ MJHIU DVSWF TBNQMF $POMFZ FU BM <Ǌǉ> BSHVFT
UIBU UIF CVCCMF JT BO BSUJGBDU PG UIF USFBUNFOU PG 4/ *B DPMPS DPNCJOFE XJUI UIF
TFMFDUJPO FĎFDUT PG UIF OFBSCZ TBNQMF )JDLFO FU BM <Ǎǌ IFSFBěFS )ǈǑ> QSFTFOUFE
SFTVMUT UIBU TVQQPSU UIJT BSHVNFOU EFNPOTUSBUJOH UIBU UIF CVCCMF XBT NPTU TJHOJėDBOU
XIFO VTJOH.-$4ȖLȖ XJUI 37 = Ƨ.ƥ 8IFO FNQMPZJOH B WFSTJPO PG.-$4ȖLȖ USBJOFE
XJUI 37 = ƥ.ƭ BOE ėU XJUI 37 = ƥ.ƫ UIF CVCCMF XBT DPOTJEFSBCMZ MFTT TJHOJėDBOU
"EEJUJPOBMMZ )ǈǑ GPVOE UIBU UIF TJHO BOE QPTJUJPO PG UIF CVCCMF TIJěFE XJUI UIF
BEEJUJPO PG OFBSCZ 4/ *B /FJMM FU BM <ǑǊ> EP OPU ėOE BOZ FWJEFODF GPS B )VCCMF CVCCMF
JO UIF *Ć4 14$[ EFOTJUZ ėFME BOE EFNPOTUSBUFE UIBU UIF CVCCMF QFSTJTUFE FWFO PO
TVCUSBDUJPO PG B MPDBM ĚPX NPEFM ĉJT JOEJDBUFT UIBU UIF TUSVDUVSF JT OPU BTUSPQIZTJDBM
JO PSJHJO VOMFTT UIF CVCCMF JT UIF SFTVMU PG B TUSVDUVSF UIBU JT OPU USBDFE CZ UIF *Ć4
EFOTJUZ ėFME 8F XJMM FYBNJOF UIF TJHOJėDBODF PG UIF )VCCMF CVCCMF UPHFUIFS XJUI
SFUSBJOJOH.-$4ȖLȖ XJUI OFX MPX[ TBNQMFT <Ǒǈ JO QSFQ>
87ǈǏ JNQPTFE B NBYJNVN SFETIJě DVU PO UIF &44&/$& TBNQMF MJNJUJOH PCKFDUT
UP [ ≤ Ƥ.ƪƫ UP BWPJE UIF VTF PG SFTUGSBNF6CBOE 4/ *B NPEFMT "T 4"-5Ȗ JOĚBUFT UIF
SFTUGSBNF6CBOE VODFSUBJOUZ PCKFDUT BCPWF UIJT SFETIJě IBWF QPPSMZ DPOTUSBJOFE
FTUJNBUFT PG UIF DPMPS QBSBNFUFS D 8F XJMM FYBNJOF UIF JNQBDU PG UIJT DVU BOE BTTFTT JG
JU JT TUJMM XBSSBOUFE HJWFO UIF MBSHFS USBJOJOH TBNQMFT PG MPX[ 4/ *B JO /BSBZBO FU BM
<Ǒǉ JO QSFQ>
-BTUMZ NPTU TVSWFZT JNQPTF B SFTUSJDUJPO PO UIF MJOFPGTJHIU .JMLZ8BZ SFEEFOJOH
.8&(#−7) <ǈǊmǈǍ NBH ĉF EVTU FYUJODUJPO TQFDUSVN JT SFBTPOBCMZ XFMM EFėOFE GPS
.8&(#−7) < Ƥ.Ʃ NBH BOE PCKFDUT DBO CF EFSFEEFOFE VTJOH B $$.ǐǑ MBX UP BO
BDDVSBDZ PG B GFX QFSDFOU XJUIJO UIBU MJNJU
Ǐǉ
ǍǍ 4ŏňŉĹŁĵŉĽķ %ĽĺĺĹŇĹłķĹň ĶĹŉŌĹĹł -ĽĻļŉ $ŊŇŋĹ 'ĽŔĹŇň
-JHIU DVSWF RVBMJUZ DVUT BSF EFTJHOFE UP TFMFDU B IJHIRVBMJUZ TVCTBNQMF PG 4/ *B GPS
XIJDI EJTUBODFT NBZ CF SFMJBCMZ EFUFSNJOFE JOEFQFOEFOU PG UIF MJHIU DVSWF ėĨJOH
NFUIPEPMPHZ VTFE 6OGPSUVOBUFMZ ,ǈǑ GPVOE UIBU UIF DIPJDF PG MJHIU DVSWF ėĨFS MFE UP
B EJĎFSFODF JO UIF FRVBUJPO PG TUBUF QBSBNFUFS PG UIF EBSL FOFSHZ X PG ǈǊ XIFO
BQQMJFE UP B MBSHF TBNQMF DPOTJTUJOH PG 4/ *B GSPN UIF $G"Ǌ SFMFBTF 4%44** UIF ǌ ZFBS
&44&/$& TBNQMF PG .ǈǏ UIF ėSTU SFMFBTF PG 4/-4 EBUB BOE UIF )45 )JHIFS;
QSPHSBN ĉJT DPEFEFQFOEFOU EJĎFSFODF XBT UIF MBSHFTU TJOHMF TPVSDF PG VODFSUBJOUZ
JO X ĉF BVUIPST UIPSPVHIMZ BOBMZ[FE CPUI MJHIU DVSWF ėĨFST UP EFUFSNJOF UIF TPVSDF
PG UIF EJTDSFQBODZ 	TFF fǉǉ JO ,FTTMFS FU BM <ǎǐ> GPS B EFUBJMFE EJTDVTTJPO BOE )JDLFO
FU BM <Ǎǌ> GPS TFWFSBM EFUBJMFE DPNQBSJTPOT PG UIF UXP MJHIU DVSWF ėĨFST

,ǈǑ GPVOE UIBU UIF EJTDSFQBODZ PSJHJOBUFE JO UIF EJĎFSFODF JO USBJOJOH
NFUIPEPMPHZ QBSUJDVMBSMZ XIFO BQQMJFE UP UIF SFTUGSBNF6CBOE BOE UIF USFBUNFOU PG
DPMPS ĉF6CBOE EJTDSFQBODZ XBT UIF MBSHFTU TJOHMF TPVSDF PG EJTDSFQBODZ CFUXFFO
UIF UXP MJHIU DVSWF ėĨFST BOE MFE UP BCSVQU GFBUVSFT JO UIF )VCCMF EJBHSBN ĉF
4%44** 4/ *B TBNQMF XBT QBSUJDVMBSMZ TFOTJUJWF UP UIJT FĎFDU BT UIF MBSHFTU6CBOE
iTIJěu PDDVST BU UIF NFEJBO SFETIJě PG UIF TBNQMF &YDMVEJOH UIF6CBOE EBUB MFE UP
TIJěT JO UIF FTUJNBUFE EJTUBODF NPEVMJ PG+Ƥ.ƥƦ NBH GPS.-$4ȖLȖ BOE+Ƥ.ƤƤƬ NBH
GPS 4"-5Ȗ SFMBUJWF UP EJTUBODF NPEVMJ EFUFSNJOFE XJUI UIF6CBOE EBUB JODMVEFE
(VZ FU BM <ǌǏ> BSHVFE UIBU UIF 4"-5ȖNFUIPEPMPHZ JT MFTT TVTDFQUJCMF UP FSSPST JO
UIF FĎFDUJWF6CBOE SFTQPOTF GVODUJPO UIBU BĔJDU MPX[NFBTVSFNFOUT ĉFZ BĨSJCVUF
UIFTF FSSPST UP QPPS LOPXMFEHF PG UIF EFUFDUPS RVBOUVN FđDJFODZ BOE WBSJBUJPOT JO UIF
BUNPTQIFSJD USBOTNJTTJPO GPS Ӈ < ƧƩƤƤ ª %FTQJUF UIJT DMBJNFE MPXFS TVTDFQUJCJMJUZ UP
TZTUFNBUJDT 4"-5Ȗ EFGBVMUT UP JOĚBUJOH UIF6CBOE VODFSUBJOUJFT CZ ǈǉ NBH UP
BDDPVOU GPS DBMJCSBUJPO FSSPST )PXFWFS ,SJTDJVOBT FU BM <Ǐǌ> EFNPOTUSBUFE UIBU
DBSFGVM 4DPSSFDUJPOT DBO CSJOH6CBOE NFBTVSFNFOUT VTJOH EJĎFSFOU GBDJMJUJFT BU
EJĎFSFOU TJUFT JOUP HPPE BHSFFNFOU JOEJDBUJOH UIBU LOPXMFEHF PG UIF SFTQPOTF GVODUJPO
JT OPU UIF DBVTF PG UIF6CBOE EJTDSFQBODZ
ĉF EJĎFSFODF NBZ PSJHJOBUF JO UIF VTF PG IJHI[ TQFDUSPTDPQZ JO UIF 4"-5Ȗ USBJOJOH
NFUIPEPMPHZ &BSMZ TQFDUSPTDPQJD TUVEJFT GPVOE OP TJHOJėDBOU FWPMVUJPO JO 4/ *B
QSPQFSUJFT UP [ = Ƥ.ƨ <ǉǌ ǉǏ> 'PMFZ FU BM <ǋǑ> GPVOE UIBU MPXSFETIJě 4/ *B TQFDUSB
TIPXFE∼Ǌǈƻ MFTT ĚVY CMVFXBSE PG ǋǌǈǈ ª UIBO B TBNQMF PG JOUFSNFEJBUF SFETIJě
4%44 4/ *B PCTFSWFE XJUI ,FDL )PXFWFS UIF EJĎFSFODF XBT OPU TFFO VTJOH UIF GVMM
ǏǊ
4%44** TBNQMF PG ,ǈǑ BOE NBZ PSJHJOBUF GSPN B DPNCJOBUJPO PG TFWFSBM TNBMM
TZTUFNBUJD FĎFDUT
'PMFZ FU BM <ǋǑ> BMTP GPVOE B EJĎFSFODF CFUXFFO UIF 67 TQFDUSB GSPN MPXNBTT BOE
IJHINBTT IPTU HBMBYJFT CVU BU MPX TUBUJTUJDBM TJHOJėDBODF .BHVJSF FU BM <ǐǊ> GPVOE
TJNJMBS SFTVMUT VTJOH )45 45*4 TQFDUSB PG ǋǊ MPXSFETIJě 4/ *B UIBU BMTP FYIJCJU
EFQSFTTFE OFBSVMUSBWJPMFU ĚVY DPNQBSFE UP JOUFSNFEJBUF[ 4/ *B TJHOJėDBOU BU UIF ƧӐ
MFWFM ĉFZ BMTP GPVOE UIBU CSJHIUFS 4/ *B FYIJCJU CSPBEFS TQFDUSBM GFBUVSFT JO QBSUJDVMBS
UIF $B ĽĽ ) BOE , EPVCMFU ĉF TNBMM TBNQMF TJ[FT WBSJPVT TZTUFNBUJD FĎFDUT BĎFDUJOH
UIF SFEVDUJPO BOE SFMBUJWF ĚVY DBMJCSBUJPO PG UIF TQFDUSB BOE UIF MPX TJHOJėDBODF PG UIF
EFUFDUFE EJĎFSFODF JO /67 ĚVY EP OPU BMMPX B EFėOJUF BOTXFS PO UIF RVFTUJPO PG
FWPMVUJPO PG 4/ *B PS XIFUIFS TVDI FWPMVUJPO ESJWFT UIF TZTUFNBUJD EJĎFSFODFT
CFUXFFO UIF MJHIU DVSWF ėĨJOH NFUIPEPMPHJFT
)ǈǑ EFNPOTUSBUFE UIBU UIF JODMVTJPO PG VOEFSMVNJOPVT 4/ *B TJNJMBS UP 4/ ǉǑǑǉCH
	.-$4ȖLȖ ρ > ƥ.Ʀ
 JOUSPEVDFE B CJBT JO UIF )VCCMF SFTJEVBMT FWFO GPS NPEFSBUFMZ
VOEFSMVNJOPVT PCKFDUT 	Ƥ.ƫ < ρ < ƥ.Ʀ
 &YDMVEJOH UIFTF PCKFDUT GSPN UIF USBJOJOH
TBNQMF FĎFDUJWFMZ SFNPWFT UIF OFFE GPS UIF RVBESBUJD UFSN JO ρ BOE FMJNJOBUFT UIJT
CJBT 8IJMF UIFTF VOEFSMVNJOPVT 4/ *B BSF OPU GPVOE JO IJHI[ TVSWFZT TVDI BT
&44&/$& BOE 4/-4 UIFZ IBWF CFFO EJTDPWFSFE BU UIF JOUFSNFEJBUF SFETIJěT QSPCFE
CZ UIF 4%44** 4VQFSOPWB 4VSWFZ
ĉF 4%44** BOBMZTJT FNQMPZFE B EJĎFSFOU FYUJODUJPO QSJPS GSPN UIF iHMPT[u NPEFM
FNQMPZFE CZ 87ǈǏ ĉF iHMPT[u NPEFM JT CBTFE PO B HBMBDUJD MJOFPGTJHIU QSJPS 	HMPT

NPEJėFE UP BDDPVOU GPS TFMFDUJPO FĎFDUT BT B GVODUJPO PG SFETIJě ĉF iHMPTu QSJPS PO
"7 JT HJWFO CZ













XIFSF " = ƥ # = Ƥ.Ʃ ӑ = Ƥ.ƨ Ӑ = Ƥ.ƥ BOE Q("7 < Ƥ) = Ƥ ĉF GPSN PG UIF QSJPS JT
CBTFE PO UIF TUVEJFT PG UIF EJTUSJCVUJPO PG 4/ *B QSPQFSUJFT JO UIFJS IPTU HBMBYJFT CZ
)BUBOP FU BM <Ǎǉ> $PNNJOT <Ǌǈ> BOE 3JFMMP BOE 1BUBU <ǉǉǌ> ĉF TJNQMF FYQPOFOUJBM
QMVT POFTJEFE OBSSPX (BVTTJBO JT DPOWPMWFE XJUI B XJOEPX GVODUJPO HJWFO CZ






XIFSF "ƥ/Ʀ EFTDSJCFT XIFSF UIF GVODUJPO ESPQT UP IBMG JUT QFBL WBMVF BOE Ӑ" NPEFMT UIF
XJEUI PG UIBU USBOTJUJPO ĉF WBMVFT GPS CPUI QBSBNFUFST BSF EFUFSNJOFE CZ TJNVMBUJOH
4/ *B XJUI SFBMJTUJD OPJTF QSPQFSUJFT BOE B ĚBU "7 EJTUSJCVUJPO BOE NFBTVSJOH UIF
SFDPWFSFE EJTUBODF NPEVMJ BT IJHIFYUJODUJPO BOE GBJOU FWFOUT BSF MPTU GSPN UIF TBNQMF
5P DPNQFOTBUF GPS UIF TQFDUSPTDPQJD TFMFDUJPO CJBT GBWPSJOH 4/ *B XJUI MPX
FYUJODUJPO ,ǈǑ NFBTVSFE 37 BOE "7 GSPN B MBSHF QIPUPNFUSJD TBNQMF PG FYUJODUFE
4%44 4/ *B XJUI NFBTVSFE IPTUHBMBYZ SFETIJěT XIJMF NPEFMJOH UIF TQFDUSPTDPQJD
FđDJFODZ PG EJĎFSFOU TVSWFZT VTJOH .POUF$BSMP TJNVMBUJPOT JO DPOUSBTU UP UIF 87ǈǏ
BQQSPBDI PG BTTVNJOH 37 = Ƨ.ƥ BOE B TQFDUSPTDPQJD UBSHFUJOH FđDJFODZ PG VOJUZ 6TJOH
UIJT BQQSPBDI ,ǈǑ GPVOE B WBMVF PG 37 = Ʀ.ƥƬ 'VSUIFS SFDFOU MPX[ SFTVMUT GSPN UIF
$G" 4/ HSPVQ <Ǎǌ ǍǍ> TVQQPSU MPXFS WBMVFT PG 37 UZQJDBMMZ DMPTFS UP ǉǏ UP NJOJNJ[F
UIF )VCCMF SFTJEVBMT
'PMBUFMMJ FU BM <ǋǍ> BOE .BOEFM FU BM <ǐǌ> GPVOE UIBU UIF NPTU IFBWJMZ FYUJODUFE
PCKFDUT BQQFBS UP ESJWF UIF SFEEFOJOH MBX UP UIFTF MPX WBMVFT PG 37 SFMBUJWF UP PVS
(BMBYZ *G UIFTF PCKFDUT BSF FYDMVEFE UIF SFDPWFSFE 37 JT WFSZ DMPTF UP UIBU PG UIF .JMLZ
8BZ 'PMBUFMMJ FU BM <ǋǍ> GVSUIFS EFNPOTUSBUFE UIBU B QPXFSMBX NPEFM WBMJE GPS
-.$UZQF EVTU QSPWJEFE B TJHOJėDBOUMZ CFĨFS ėU UP UIF PCTFSWFE DPMPS FYDFTT GPS
IJHIMZ SFEEFOFE PCKFDUT DPNQBSFE UP UIF DBOPOJDBM $BSEFMMJ FU BM <ǉǐ IFSFBěFS
$$.ǐǑ> SFMBUJPO
*G UIFTF ėOEJOHT BSF TVQQPSUFE CZ GVSUIFS PCTFSWBUJPOT UIFO OFJUIFS UIF 87ǈǏ PS
,ǈǑ BQQSPBDI JT DPSSFDU BT UIFSF JT OP TJOHMF FYUJODUJPO EJTUSJCVUJPO GPS 4/ *B FWFOUT
8IJMF UIFTF PCTFSWBUJPOT BMTP TVHHFTU BO FYQMBOBUJPO GPS UIF FWPMVUJPO PG Ҽ XJUI
SFETIJě XIFO VTJOH 4"-5Ȗ UIBU FWPMVUJPO JT OPU NPOPUPOJD XJUI Ҽ ėSTU JODSFBTJOH
UPXBSET ǌǉ BOE UIFO EFDSFBTJOH )ǈǑ BMTP GPVOE UIBU UIF MJHIU DVSWF TIBQFMVNJOPTJUZ
DPFđDJFOU һ WBSJFE XIFO ėU GPS TBNQMFT BU IJHI BOE MPX SFETIJě ĉJT QFSIBQT
JOEJDBUFT TZTUFNBUJDT JO UIF 4"-5ȖNPEFM UIBU BSF TFOTJUJWF UP IPTUHBMBYZ QSPQFSUJFT
BOE WBSZ XJUI UIF EFNPHSBQIJD FWPMVUJPO PG UIF IPTU HBMBYZ TBNQMF XJUI SFETIJě
'VSUIFS HJWFO UIF QSFQPOEFSBODF PG PCTFSWBUJPOBM FWJEFODF GPS EVTU JO UIF
FOWJSPONFOUT PG 4/ *B UIF 4"-5Ȗ BQQSPBDI PG DPNCJOJOH JOUSJOTJD DPMPS EJĎFSFODFT
XJUI FYUJODUJPO EVF UP EVTU JO B TJOHMF QBSBNFUFS JT VOTBUJTGBDUPSZ BT UIFTF WBSJBUJPOT
PSJHJOBUF GSPN DPNQMFUFMZ EJĎFSFOU QIZTJDBM QSPDFTTFT ,ǈǑ BMTP DPOTUSVDUFE i4"-5Zu
.-$4ȖLȖ WFDUPST UP NBUDI UIF 4"-5ȖNPEFMT BOE GPVOE UIBU JG 4"-5Z.-$4ȖLȖ JT
FNQMPZFE XJUIPVU BOZ QSJPST PO UIF FYUJODUJPO "7 UIFO CPUI MJHIU DVSWF ėĨFST BHSFF
FYUSFNFMZ XFMM JNQMZJOH UIBU UIF6CBOE NPEFM BOE UIF USFBUNFOU PG FYUJODUJPO BOE
Ǐǌ
DPMPS BSF UIF EPNJOBOU DBVTFT PG UIF EJTDSFQBODZ CFUXFFO UIF UXP NFUIPEPMPHJFT
%JTFOUBOHMJOH UIFTF TZTUFNBUJDT GVSUIFS JT OPU QPTTJCMF XJUI UIF TJOHMFDPMPS
JOGPSNBUJPO QSPWJEFE CZ UIF &44&/$& TBNQMF BOE JT CFZPOE UIF TDPQF PG UIJT UIFTJT
&YBNJOJOH UIFTF FĎFDUT XJUI NVMUJDPMPS TBNQMFT TVDI BT 4/ *B GSPN UIF 1BO45"334
.FEJVN %FFQ 4VSWFZ <ǉǉǋ ǉǊǏ JO QSFQ> NBZ TIFE MJHIU PO UIF JTTVFT PG IPTUHBMBYZ
FYUJODUJPO BOE IFMQ GVSUIFS VOEFSTUBOE UIF /67 EJTDSFQBODJFT JO UIF NPEFMT
Ǎǎ 1ŇĹŀĽŁĽłĵŇŏ $ŃňŁŃŀŃĻĽķĵŀ $ŃłňŉŇĵĽłŉň 6ňĽłĻ &44&/$& ĵłĸ ŀĽŉ
ĹŇĵŉŊŇĹ 4/ *ĵ
ĉF QSJNBSZ GPDVT PG UIJT UIFTJT JT UIF DBMJCSBUFE QIPUPNFUSZ PG &44&/$& 4/ *B
/FWFSUIFMFTT UIF QSJODJQBM VUJMJUZ PG TVDI B TBNQMF JT UP TUVEZ UIF FYQBOTJPO IJTUPSZ PG
UIF 6OJWFSTF BOE EFSJWF DPTNPMPHJDBM DPOTUSBJOUT JO QBSUJDVMBS PO UIF FRVBUJPOPGTUBUF
PG UIF EBSL FOFSHZ X 5P UIBU FOE XF IBWF DPNCJOFE B TVCTBNQMF PG PVS
TQFDUSPTDPQJDBMMZ DPOėSNFE 4/ *B XJUI UIF MJUFSBUVSF TBNQMF PG $ǉǉ UP QSPEVDF
QSFMJNJOBSZ DPTNPMPHJDBM DPOTUSBJOUT VTJOH UIF MBSHFTU TBNQMF PG XFMMDBMJCSBUFE 4/ *B
UP EBUF ĉJT BOBMZTJT JT JOUFOEFE BT B NJOJNBM EFNPOTUSBUJPO PG UIF DPTNPMPHJDBM
VUJMJUZ PG PVS 4/ *B BOE MBDLT UIF TPQIJTUJDBUJPO PG UIF DPNNFOEBCMZ UIPSPVHI
BOBMZTFT QSFTFOUFE JO ,ǈǑ BOE $ǉǉ 8F BSF JO UIF QSPDFTT PG EFWFMPQJOH PO UIF
DPTNPMPHJDBM TUVEJFT QSFTFOUFE JO ,ǈǑ BOE $ǉǉ GPS /BSBZBO FU BM <Ǒǉ JO QSFQ>
ĉF $ǉǉ TBNQMF DPOTJTUT PG MPX[ 4/ *B GSPN UIF $BMÃO5PMPMP 4VQFSOPWB 4FBSDI
<Ǎǈ> $G"ǉ <ǉǉǏ> $G"Ǌ <ǎǋ> $G"ǋ <Ǎǋ> BOE UIF $41 <Ǌǌ> JOUFSNFEJBUF SFETIJě
4/ *B GSPN UIF 4%44** 4VQFSOPWB 4VSWFZ <Ǎǎ> UIF IJHI[ 4/ *B QSFTFOUFE JO 3ǈǑ
BOE UIF )45 TBNQMF PG 3JFTT FU BM <ǉǉǐ> BT XFMM BT B GFX PUIFS XFMMDBMJCSBUFE
MJUFSBUVSF 4/ *B %FTQJUF CFJOH POF PG UIF MBSHFTU DPTNPMPHJDBM TBNQMFT PG 4/ *B UIFSF
BSF WFSZ GFX PCKFDUT JO UIF PWFSMBQ CFUXFFO UIF 4%44** TVSWFZ BOE 4/-4 SPVHIMZ
TQBOOJOH Ƥ.ƦƤ < [ < Ƥ.ƧƩ ĉF &44&/$& 4/ *B QSFTFOUFE JO UIJT UIFTJT NPSF UIBO
EPVCMFT UIF OVNCFS PG PCKFDUT JO UIJT SBOHF BOE DBO QPUFOUJBMMZ SFEVDF UIF JNQBDU PG B
SFMBUJWF [FSP QPJOU PĎTFU CFUXFFO UIF 4%44 BOE 4/-4 PO X
#FHJOOJOH XJUI UIF ǉǊǉ NFBTVSFNFOUT QSFTFOUFE JO 5BCMF $ǋ XF FMJNJOBUFE BOZ
i*B u BOE i*B1u PCKFDUT BT UIF GPSNFS BSF OPU TQFDUSPTDPQJDBMMZ DPOėSNFE 4/ *B XIJMF
UIF MBĨFS FYIJCJU TQFDUSBM GFBUVSFT UIBU BSF OPU XFMM NPEFMFE CZ 4"-5Ȗ 'PMMPXJOH
87ǈǏ XF BMTP FMJNJOBUFE BOZ PCKFDUT BCPWF [)FM > Ƥ.ƪƫ TJODF UIFTF PCKFDUT NBQ UP
UIF SFTUGSBNF6CBOE BOE BSF TVCKFDU UP DPOTJEFSBCMZ IJHIFS VODFSUBJOUJFT ĉJT DVU
ǏǍ
SFNPWFE ǉǊ 4/ *B  B TJHOJėDBOUMZ MBSHFS GSBDUJPO UIBO UIF ǋ PCKFDUT FMJNJOBUFE JO
87ǈǏ ĉF SFTVMUJOH TBNQMF DPOTJTUT PG ǉǈǐ TQFDUSPTDPQJDBMMZ DPOėSNFE 4/ *B
Ǎǎǉ %ĹŇĽŋĽłĻ $ŃňŁŃŀŃĻĽķĵŀ 1ĵŇĵŁĹŉĹŇň
4/ *B TVSWFZT BSF TVCKFDU UP TFWFSBM TPVSDFT PG TZTUFNBUJD VODFSUBJOUZ BOE UIF GVMMFSSPS
NPEFM GPS DPTNPMPHJDBM TUVEJFT JT DPNQMFY BOE FYIJCJUT SFETIJě BOE TBNQMFEFQFOEFOU
TUSVDUVSF 	TFF 'JH ǉǊ PG $ǉǉ
 'PS UIJT TJNQMJėFE USFBUNFOU XF FMFDUFE UP SFEVDF UIF








XIFSF Ӊ$PTNPMPHZ JT UIF EJTUBODF HJWFO B TFU PG DPTNPMPHJDBM QBSBNFUFST BOE Ӊ# JT
FTUJNBUFE GSPN UIF 4/ *B MJHIU DVSWF ėU QBSBNFUFST WJB &R ǍǍ *OUSJOTJD EJTQFSTJPO Ӑ JOU
JT BEEFE UP UIF TBNQMF UP NJUJHBUF VONPEFMFE BTUSPQIZTJDBM FĎFDUT BOE JT EFUFSNJOFE
TVDI UIBU UIF ӕƦ/%P' PG UIF ėU JT VOJUZ ĉF EJTUBODF NPEVMVT Ӊ$PTNPMPHZ SFEVDFT UP
ƩMPHƥƤD- XJUI










XIFSF XF IBWF BCTPSCFE GBDUPST PG UIF TQFFE PG MJHIU BOE )VCCMFT DPOTUBOU JOUP UIF
EFėOJUJPO PGM JO &R ǍǏ I JT UIF )VCCMF QBSBNFUFS EFTDSJCFE CZ UIF 'SJFENBOO
FRVBUJPO 	&R ǉǉ XIFSF IƤ = ƥ XJUI PVSM DPOWFOUJPO
 ĉF DVSWBUVSF JT EFTDSJCFE CZ
JUT TJHO L BOE ϕL ≡ ƥ−ϕ. −ϕ%& BOE SL JT EFėOFE BT
SL =

TJO(ӕ) (L = −ƥ)
TJOI(ӕ) (L = +ƥ)
ӕ (L = Ƥ)
	ǍǉǊ

BOE ӕ JT UIF SBEJBM DPPSEJOBUF PG UIF NFUSJD PO UIF UISFFTVSGBDF Ϗ
*O UIJT BOBMZTJT XF IBWF EFUFSNJOFE DPOTUSBJOUT PO X BOE ϕ. JO B ĚBU 	L = Ƥ

Ǐǎ
6OJWFSTF 8F VTFE UIF iTJNQMF@DPTėĨFSu QBDLBHF ǵ 	WǉǎǑ
 SFMFBTFE CZ UIF 4/-4
UFBN 8F DPOTUSVDUFE B ƥƤƥ× ƦƤƥ HSJE JO UIF ϕXmX QMBOF TQBOOJOH Ƥ < ϕ. < ƥ BOE
−Ʀ < X < Ƥ 8F VTFE B Ǌǉ TUFQ HSJE JO Ƥ < һ < Ƥ.Ʀ BOE B Ǐǉ TUFQ HSJE JO ƥ < Ҽ < ƨ UP
NBSHJOBMJ[F PWFS UIF MJHIU DVSWF TIBQF BOE DPMPS QBSBNFUFST ĉFTF SBOHFT TQBO UIF
NPTU FYUSFNF WBMVFT SFQPSUFE CZ PUIFS 4/ *B TVSWFZT "T XF IBWF OPU FNQMPZFE BOZ
DPSSFDUJPO GPS UIF .BMNRVJTU CJBT XF VTF UIF 87ǈǏ WBMVF GPS Ӑ JOU = Ƥ.ƥƦ NBH UP
DPNQFOTBUF GPS UIF FYQFDUFE JODSFBTF JO TDBĨFS 0UIFS TVSWFZT IBWF SFQPSUFE WBMVFT
UIBU BSF ǉmǊƻ MPXFS XIFO JODPSQPSBUJOH B DPSSFDUJPO GPS UIF .BMNRVJTU CJBT
ǍǎǊ 3ĹňŊŀŉň
4/ *B NFBTVSFNFOUT DBO CF UIPVHIU PG BT DPOTUSBJOJOH UIF EJĎFSFODF CFUXFFO ϕ%&
BOE ϕ. 5P DPOTUSBJO ϕ. JUTFMG XF FMFDUFE UP JODPSQPSBUF DPOTUSBJOUT GSPN #BSZPO
"DPVTUJD 0TDJMMBUJPO 	IFSFBěFS #"0
 TUVEJFT 'PMMPXJOH 87ǈǏ BOE TFWFSBM PUIFS
DPTNPMPHJDBM TUVEJFT FNQMPZJOH 4/ *B EBUB XF VTF UIF #"0 DPOTUSBJOUT HJWFO CZ
&JTFOTUFJO FU BM <Ǌǐ> ĉF #"0 QMBDFT TUSPOH DPOTUSBJOUT PO ϕ. ZJFMEJOH
ϕ. = Ƥ.Ʀƭ± Ƥ.ƤƬ ĉF 4/ *B NFBTVSFNFOUT QSPWJEF PSUIPHPOBM DPOTUSBJOUT UP UIF
#"0 EBUB JO UIF ϕ.mX QMBOF
ĉF DPTNPMPHJDBM DPOTUSBJOUT GSPN 4/ *B BMPOF BSF SFMBUJWFMZ XFBL XF ėOE 	ϕ. X
4/ *B POMZ
  	Ƥ.ƦƩƬ+Ƥ.ƤƪƩ−Ƥ.ƥƤƤ−ƥ.ƥƧƨ+Ƥ.ƦƦƨ−Ƥ.ƦƪƦ
 XIFSF UIF RVPUFE VODFSUBJOUJFT BSF UIF
TUBUJTUJDBM ǉӐ WBMVFT UISPVHIPVU ĉF DPNCJOFE DPOTUSBJOUT GSPN UIF 4/ *B BOE #"0
NFBTVSFNFOUT BSF 	ϕ. X 4/ *B#"0
  	Ƥ.Ʀƪƪ+Ƥ.ƤƦƪ−Ƥ.Ƥƥƪ −ƥ.ƥƥƦ+Ƥ.Ƥƪƭ−Ƥ.ƤƫƦ
 ĉJT JT WFSZ
DPNQBSBCMF UP UIF 87ǈǏ BOBMZTJT PG OFBSCZ&44&/$&4/-4ǉ 4/ *B XIJDI
SFQPSUFE X = −ƥ.Ƥƪƭ+Ƥ.Ƥƭƥ−Ƥ.ƤƭƧ BOE ϕ. = Ƥ.Ʀƪƫ+Ƥ.ƤƦƬ−Ƥ.Ƥƥƭ VTJOH UIF.-$4ȖLȖNFUIPE
6OMJLF UIF SFTVMUT QSFTFOUFE JO 87ǈǏ XF EP OPU ėOE TUSPOH UFOTJPO CFUXFFO UIF 4/ *B
EBUB BOE UIF #"0 DPOTUSBJOUT 8F QSFTFOU PVS DPTNPMPHJDBM DPOUPVST JO UIF ϕ.mX
QMBOF JO 'JH Ǎǌ
8F ėOE UIF 4"-5Ȗ MVNJOPTJUZ BOE DPMPS DPFđDJFOUT һ BOE Ҽ UP CF Ƥ.ƥƧƧƧ+Ƥ.ƤƤƭ−Ƥ.ƤƤƬ
BOE Ƨ.ƥƪƫ+Ƥ.ƥƥƤ−Ƥ.ƥƤƬ SFTQFDUJWFMZ ĉFTF BSF JO HPPE BHSFFNFOU XJUI WBMVFT SFQPSUFE CZ PUIFS
TVSWFZT *G Ҽ JT JEFOUJėFE XJUI FYUJODUJPO JO UIF IPTUHBMBYZ PG UIF 4/ *B UIFO
37 = Ҽ− ƥ ≈ Ʀ.ƥƫ ĉJT JT JO HPPE BHSFFNFOU XJUI UIF WBMVF PG 37 = Ʀ.ƥƬ SFQPSUFE JO
,ǈǑ VTJOH.-$4ȖLȖ 8IJMF XF IBWF OPU CFFO BCMF UP VTF.-$4ȖLȖ UP DPNQMFUF B
ǵIĨQRPMEBTUSPVUPSPOUPDBDPOMFZTJNQMF@DPTėĨFS
ǏǏ








   




6B;m`2 8X9, R- k M/ jӐ +QMiQm`b U``M;2/ 7`QK /`F2` iQ HB;?i2` +QHQ`b Q` b?/2/
`2;BQMbV BM ϕ.ĜX 7Q` Qm` +QKTBHiBQM Q7 Ry3 1aa1L*1 bT2+i`Qb+QTB+HHv +QM}`K2/
aL A- iQ;2i?2` rBi? 99R HBi2`im`2 aL A T`2b2Mi2/ BM *RR Ub?/2/ ;`2vVX h?2 #Hm2
HBM2 BM/B+i2b i?2 2[miBQM@Q7@bii2 7Q`  +QbKQHQ;B+H +QMbiMi- X = −ƥ- M/  +MQM@
B+H Uϕ.- XV4UƤ.Ʀƫ-−ƥV +QbKQHQ;v Bb BM/B+i2/ #v  #Hm2 TQBMiX Pm` DQBMi +QMbi`BMi
7`QK i?2 aL A M/ "P K2bm`2K2Mib Bb Uϕ.- X- aL AY"PV 4 UƤ.Ʀƪƪ+Ƥ.ƤƦƪ−Ƥ.Ƥƥƪ -
−ƥ.ƥƥƦ+Ƥ.Ƥƪƭ−Ƥ.ƤƫƦV M/ Bb BM/B+i2/ #v i?2 `2/ TQBMiX h?2 "P +QMbi`BMib U;`22MV `2 7`QK
1Bb2Mbi2BM 2i HX (k3)X
Ǐǐ
DPTNPMPHJDBM BOBMZTJT BU UIF UJNF PG UIJT XSJUJOH UIJT SFTVMU TVHHFTUT UIBU UIF
EJTDSFQBODJFT CFUXFFO UIF UXP MJHIU DVSWF ėĨJOH UFDIOJRVFT UIBU PSJHJOBUF JO UIFJS
USFBUNFOU PG FYUJODUJPO BOE DPMPS BSF MJLFMZ UP QFSTJTU
ĉF DPNCJOFE TBNQMF JT EPNJOBUFE BU IJHISFETIJě CZ UIF DPOUSJCVUJPO GSPN UIF
4/-4ǋ 4/ *B 8F IBWF UIFSFGPSF UBLFO UIF BEEJUJPOBM TUFQ PG FMJNJOBUJOH UIF 4/-4ǋ
TBNQMF JO PSEFS UP EFUFSNJOF DPTNPMPHJDBM DPOTUSBJOUT XIFO UIF IJHISFETIJě TBNQMF
JT EPNJOBUFE CZ UIF DPOUSJCVUJPO PG UIF &44&/$& 4/ *B QSFTFOUFE JO UIJT UIFTJT
&YDMVEJOH UIF 4/-4ǋ EBUB SFNPWFT Ǌǌǉ PCKFDUT "EEJUJPOBMMZ UIF &44&/$& TBNQMF
IBT CFFO SFTUSJDUFE UP [ ≤ Ƥ.ƪƫ $POTFRVFOUMZ UIF 4/ *B POMZ DPOTUSBJOUT BSF
TJHOJėDBOUMZ XFBLFOFE BOE XF ėOE 	ϕ. X /FBSCZ4%44&44&/$&)45
 
	Ƥ.ƧƤƭ+Ƥ.ƤƭƩ−Ƥ.ƥƫƨ −ƥ.ƦƭƬ+Ƥ.Ƨƪƭ−Ƥ.ƨƦƤ
 ĉFTF BSF DPOTJTUFOU XJUIJO ǉӐ XJUI UIF DPOTUSBJOUT GSPN
UIF GVMM TBNQMF ĉFSF JT TPNF UFOTJPO XJUI CPUI UIF 4/ *BPOMZ DPOTUSBJOUT BOE UIF
SFTVMUT GSPN UIF #"0 NFBTVSFNFOUT JO UIJT SFEVDFE TBNQMF CVU UIJT JT OPU
VOBOUJDJQBUFE BT UIJT SFEVDFE TBNQMF IBT TJHOJėDBOUMZ GFXFS PCKFDUT BCPWF [ = Ƥ.ƪƫ
BOE UIF MFWFSBHF PO X JT TJHOJėDBOUMZ SFEVDFE ĉF DPNCJOFE DPOTUSBJOUT GSPN 4/ *B
BOE #"0 NFBTVSFNFOUT BSF 	ϕ. X /FBSCZ4%44&44&/$&)45 4/ *B#"0
 
	Ƥ.ƦƪƬ+Ƥ.ƤƦƬ−Ƥ.ƤƥƬ −ƥ.ƥƤƦ+Ƥ.Ƥƭƥ−Ƥ.Ƥƭƥ
 6OTVSQSJTJOHMZ UIFTF DPOTUSBJOUT XJUI B MBSHFS &44&/$&
TBNQMF CVU OP 4/-4ǋ 4/ *B BSF WFSZ DPNQBSBCMF UP UIF 87ǈǏ DPOTUSBJOUT XJUI UIF
ǌZFBS &44&/$& TBNQMF CVU JODMVEJOH UIF 4/-4ǉ EBUB ĉF SFTVMUT PG UIJT BOBMZTJT BSF
TIPXO JO 'JHVSF ǍǍ
8F QSFTFOU B )VCCMF EJBHSBN PG UIF 4/ *B FNQMPZFE JO UIJT TBNQMF JO 'JH Ǎǎ 0VS
MBSHFTU PVUMJFST JO UIF )VCCMF EJBHSBN Tȗțȗ BOE TȗȜȔ BSF CPUI GBJOU 4/ *B BU [∼ǈǎǋ
XJUI SFMBUJWFMZ QPPS TBNQMJOH PG UIFJS EFDMJOFT "EEJUJPOBMMZ XF ėOE B GFX TJHOJėDBOU
PVUMJFST JO UIF 4/-4ǋ TBNQMF BOE ǉ FBDI GSPN UIF OFBSCZ 	4/ ǉǑǑǊBH
 BOE )45
TBNQMFT	i1BUVYFOUu
 EFTQJUF UIFJS JODMVTJPO JO UIF $ǉǉ TBNQMF ĉF $ǉǉ BOBMZTJT
DPNCJOFE UIF SFTVMUT GSPN 4"-5Ȗ BOE 4J'50 BOE VTFE DVUT EFSJWFE GSPN CPUI ĉJT JT
MJLFMZ UIF TPVSDF PG UIF EJTDSFQBODZ GPS UIFTF PCKFDUT 8F USFBU UIFTF PVUMJFST BT BO
JOEJDBUJPO PG UIF OFFE UP JNQSPWF PVS MJHIU DVSWF RVBMJUZ DVUT GVSUIFS CVU IBWF FMFDUFE
OPU UP FYDMVEF UIFN HJWFO UIF MJNJUBUJPOT PG UIJT BOBMZTJT
ǏǑ








   





6B;m`2 8X8, R- k M/ jӐ +QMiQm`b U``M;2/ 7`QK /`F2` iQ HB;?i2` +QHQ`b Q` b?/2/
`2;BQMbV BM ϕ.ĜX 7Q` Qm` +QKTBHiBQM Q7 Ry3 1aa1L*1 bT2+i`Qb+QTB+HHv +QM}`K2/
aL A- iQ;2i?2` rBi? kj9 HBi2`im`2 aL A 7`QK i?2 *7- *aS- GPaa- a.aa- M/ i?2
>ahX h?Bb `2/m+2/ bKTH2 2t+Hm/2b HH aLGaj /iX b BM 6B;X 8X9- i?2 "P +QM@
bi`BMib U;`22MV `2 7`QK 1Bb2Mbi2BM 2i HX (k3)- M/ i?2 b?/2/ +QMiQm`b `2 7`QK i?2
7mHH bKTH2 BM+Hm/BM; aLGaj aL AX h?2 #Hm2 +QMiQm`b BM/B+i2 i?2 aL A +QMbi`BMib
rBi?Qmi Mv aLGaj aL AX b i?2 `2/m+2/ bKTH2 +QMiBMb k9R 72r2` aL A M/ i?2
1aa1L*1 bKTH2 mb2/ BM i?Bb i?2bBb Bb `2bi`B+i2/ iQ [ ≤ Ƥ.ƪƫ- i?2 H2p2`;2 QM X Bb bB;@
MB}+MiHv `2/m+2/X L2p2`i?2H2bb- i?2 +QMbi`BMib 7`QK i?2 `2/m+2/ bKTH2 2M+QKTbb
i?2 RӐ `2;BQM Q7 i?2 7mHH bKTH2X h?2 +MQMB+H Uϕ.- XV4UƤ.Ʀƫ-−ƥV +QbKQHQ;v Bb BM/B@
+i2/ #v  #Hm2 TQBMiX Pm` DQBMi +QMbi`BMi 7`QK i?2 `2/m+2/ aL A bKTH2 M/ "P
K2bm`2K2Mib Bb Uϕ.- X- aL AY"PV 4 UƤ.ƦƪƬ+Ƥ.ƤƦƬ−Ƥ.ƤƥƬ - −ƥ.ƥƤƦ+Ƥ.Ƥƭƥ−Ƥ.ƤƭƥV M/ Bb BM/B+i2/
#v i?2 ;`22M TQBMiX h?Bb Bb BM 2t+2HH2Mi ;`22K2Mi rBi? i?2 +QMbi`BMib 7`QK i?2 7mHH
bKTH2 BM+Hm/BM; aLGaj aL A r?B+? T`QpB/2 Uϕ.- X- aL AY"PV 4 UƤ.Ʀƪƪ+Ƥ.ƤƦƪ−Ƥ.Ƥƥƪ -
−ƥ.ƥƥƦ+Ƥ.Ƥƪƭ−Ƥ.ƤƫƦV- M/ Bb BM/B+i2/ #v i?2 `2/ TQBMiX
ǐǈ
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

































(⌦M , ⌦⇤) = (0.3 , 0.0 )
(⌦M , ⌦⇤) = (1.0 , 0.0 )
(⌦M , ⌦⇤) = (0.27, 0.73)
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6B;m`2 8Xe, h?2 aGhk >m##H2 /B;`K mbBM;  iQiH Q7 89N 1aa1L*1 M/ HBi2`@
im`2 aL A UhQTV M/ i?2 `2bB/mHb rBi? `2bT2+i iQ  }/m+BH QT2M Uϕ.- 0NFHBψV 4
UyXj- yXyV lMBp2`b2 U"QiiQKVX q2 /QTi2/ Ӑ JOU = Ƥ.ƥƦ K; 7`QK qoyd- ?B;?2` i?M
+QMi2KTQ``v `2bmHibX h?2 _Ja `QmM/ i?2 #2bi }i Bb yXR3N K;X h?Bb Bb bHB;?iHv
?B;?2` i?M i?2 yXR8 K; i?i Bb ivTB+H 7Q` /BbiM+2 2biBKi2b /2`Bp2/ 7`QK `2bi@
7`K2 QTiB+H HB;?i +m`p2b Q7 aL A- M/ Bb HBF2Hv #2BM; /`Bp2M #v irQ 1aa1L*1 Qmi@
HB2`b b r2HH b QM2 QmiHvBM; >ah Q#D2+iX h?2 aL A /i HQM2 `mH2 Qmi  Tm`2Hv
Kii2` /QKBMi2/ lMBp2`b2 i ?B;? +QM}/2M+2X h?2 ӕƦ/%P' Q7 i?2 }i Bb yXN QM 89N
aL AX
ǐǉ
Ǎǎǋ -ĽŁĽŉĵŉĽŃłň Ńĺ ŃŊŇ $ŃňŁŃŀŃĻĽķĵŀ "łĵŀŏňĽň
ĉJT BOBMZTJT EPFT OPU JODMVEF UIF FĎFDU PG BOZ TZTUFNBUJD CJBTFT PO UIF DPTNPMPHJDBM
DPOTUSBJOUT 8F FYQMPSF UIF TZTUFNBUJDT BĎFDUJOH UIF &44&/$& 4/ *B QIPUPNFUSZ JO
fǎ )PXFWFS XF IBWF OPU ZFU BOBMZ[FE UIF FĎFDU PG SFMBUJWF [FSP QPJOU PĎTFUT CFUXFFO
&44&/$& BOE PUIFS 4/ *B TVSWFZT JO QBSUJDVMBS UIF MPXSFETIJě TBNQMF )PXFWFS
UIFSF BSF TFWFSBM PUIFS TPVSDFT PG TZTUFNBUJD VODFSUBJOUZ BĔJDUJOH MVNJOPTJUZ EJTUBODFT
EFUFSNJOFE GSPN 4/ *B MJHIU DVSWFT JODMVEJOH XIBU ėĨJOH NFUIPEPMPHZ JT FNQMPZFE BT
EJTDVTTFE JO fǍǍ 8F CFMJFWF UIBU GVUVSF TUVEJFT NVTU JODPSQPSBUF B NPSF EFUBJMFE
BOBMZTJT PG UIF6CBOE BOPNBMZ BOE UIF USFBUNFOU PG IPTUHBMBYZ FYUJODUJPO BOE DPMPS
UP BEESFTT UIF JTTVFT SBJTFE JO ,ǈǑ 5P UIBU FOE XF BSF VQEBUJOH UIF.-$4ȖLȖNPEFM
VTJOH OFX TBNQMFT PG OFBSCZ 4/ *B BOE BEBQUJOH UIF #BZF4/ NFUIPEPMPHZ UP ėU JO UIF
PCTFSWFSGSBNF GPS UIF &44&/$& 1BO45"334 <ǉǉǋ ǉǊǏ JO QSFQ> BOE )45
8'1$ǋ 'ǉǊǍ8 BOE 'ǉǎǈ8 PCTFSWBUJPOT GSPN UIF Ć*4*/ QSPHSBN
ĉF MJHIU DVSWF RVBMJUZ DVUT FNQMPZFE JO UIJT BOBMZTJT BSF QSFMJNJOBSZ BOE XF IBWF
FSSFE PO UIF TJEF PG DBVUJPO CZ JNQPTJOH FYUSFNFMZ DPOTFSWBUJWF TFMFDUJPO DVUT 8F
IBWF OPU NPEFMFE UIF TFMFDUJPO FĎFDUT PG UIFTF DVUT BOE PVS ėOBM DPTNPMPHJDBM TBNQMF
JT MJLFMZ UP CF TJHOJėDBOUMZ MBSHFS BT B SFTVMU PG SFDPWFSJOH UIF QIPUPNFUSZ PG∼Ǌǈ PCKFDUT
OPU QSFTFOUFE JO UIJT UIFTJT UIF POHPJOH FĎPSU UP DMBTTJGZ i*B u PCKFDUT BOE B NPSF
JOGPSNFE BTTFTTNFOU PG XIBU DPOTUJUVUFT B SFMJBCMF 4/ *B MJHIU DVSWF ėU
.BUIFTPO FU BM <ǐǎ JO QSFQ> XJMM EFUBJM PVS TQFDUSPTDPQJD FđDJFODZ BOE XF BSF
VQEBUJOH PVS .POUF$BSMP TJNVMBUJPOT UP NPEFM UIF .BMNRVJTU CJBT GPS PVS 4/ *B 8F
BSF JO UIF QSPDFTT PG TUVEZJOH UIF JNQBDU PG TFWFSBM TPVSDFT PG TZTUFNBUJD VODFSUBJOUZ PO
X BOE XJMM JODMVEF UIF GVMM DPWBSJBODF NBUSJY GPS BMM 4/ *B NFBTVSFNFOUT JO /BSBZBO FU
BM <Ǒǉ JO QSFQ> 8F EJTDVTT WBSJPVT QPTTJCJMJUJFT UP JNQSPWF BOE FYUFOE PVS
DPTNPMPHJDBM BOBMZTJT JO fǏǉ %FTQJUF UIFTF MJNJUBUJPOT XF CFMJFWF UIBU UIF BOBMZTJT
ǐǊ
QSFTFOUFE IFSF EFNPOTUSBUFT UIF VUJMJUZ PG UIF &44&/$& 4/ *B TBNQMF
ǐǋ
6B;m`2 8Xd, 1aa1L*1 3 U`2/V M/ * UQ`M;2V HB;?i +m`p2b- BM mMBib Q7 HBM2` ~mt-
b+H2/ bm+? i?i  ~mt Q7 mMBiv +Q``2bTQM/b iQ K;MBim/2 k8X :Tb #2ir22M Q#b2`pBM;
b2bQMb ?p2 #22M `2KQp2/- M/ i?2 `2TQ`i2/ JC. Bb /Bb+QMiBMmQmb i i?2 HQ+iBQMb











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ĉF NBKPS EJĎFSFODF CFUXFFO B UIJOH UIBU NJHIU HP XSPOH BOE B
UIJOH UIBU DBOOPU QPTTJCMZ HPXSPOH JT UIBUXIFO B UIJOH UIBU DBOOPU
QPTTJCMZ HP XSPOH HPFT XSPOH JU VTVBMMZ UVSOT PVU UP CF JNQPTTJCMF
UP HFU BU PS SFQBJS
%PVHMBT "EBNT .PTUMZ )BSNMFTT
6
4ZĞFNBUJDT "ĎFČJOH UIF &44&/$& 4VSWFZ
1IPUPNFUSZ
ĉFSF BSF WBSJPVT TPVSDFT PG TZTUFNBUJD VODFSUBJOUZ UIBU BĎFDU PVS DBMJCSBUFE OBUVSBM
NBHOJUVEFT )FSF XF JEFOUJGZ BOE BTTFTT UIF TJ[F PG FBDI FĎFDU VTJOH FNQJSJDBM UFTUT PG
JOUFSOBM BOE BCTPMVUF QIPUPNFUSJD DBMJCSBUJPO 8IFSFWFS QPTTJCMF XF RVBOUJGZ
TZTUFNBUJDT CZ EJSFDUMZ JOUSPEVDJOH B CJBT BU FJUIFS UIF JNBHF PS DBUBMPH MFWFM BOE
QSPQBHBUJOH UIF CJBT UISPVHI PVS QJQFMJOF UP NFBTVSF UIF FĎFDU PO PVUQVU QIPUPNFUSZ
8F BMTP DPNQBSF PVS QIPUPNFUSZ UP 4%44 QIPUPNFUSZ DPOWFSUFE UP UIF -BOEPMU
TZTUFN UP TFU BO VQQFS MJNJU PO PVS TZTUFNBUJD FSSPS CVEHFU BOE FWBMVBUF PVS BCTPMVUF
QIPUPNFUSJD DBMJCSBUJPO JO UIF EJĎFSFOU &44&/$& ėFMET
ĉF TZTUFNBUJD FĎFDUT DBO CF EJWJEFE JOUP UXP DBUFHPSJFT
ǉ FĎFDUT UIBU DBVTF FSSPST JO JOEJWJEVBM QIPUPNFUSJD NFBTVSFNFOUT BOE DPSSFMBUF
XJUI EJTUBODF MFBEJOH UP B CJBT JO DPTNPMPHJDBM JOGFSFODF
Ǌ FĎFDUT UIBU DBVTF FSSPST JO JOEJWJEVBM QIPUPNFUSJD NFBTVSFNFOUT CVU BSF OPU
DPSSFMBUFE XJUI EJTUBODF BOE UIFSFGPSF EP OPU CJBT UIF DPTNPMPHJDBM SFTVMU CVU
ǉǈǏ
OFWFSUIFMFTT MFBE UP JODSFBTFE EJTQFSTJPO JO )VCCMF SFTJEVBMT
8F MJTU UIF WBSJPVT TPVSDFT PG QIPUPNFUSJD FSSPS JO 5BCMF ǎǉ BOE EFUBJM BOE FTUJNBUF
UIF FĎFDU PG FBDI JO UIF TFDUJPOT UIBU GPMMPX






&SSPST JO UIF .FBTVSFNFOU PG 'MVY
4IVĪFS QSFDJTJPO < Ƥ.ƤƤƥ < Ƥ.ƤƤƥ
%FUFDUPS MJOFBSJUZ Ƥ.ƤƤƩ Ƥ.ƤƤƩ
#JBT BOE 'MBUėFME DPSSFDUJPOT ±Ƥ.ƤƤƩ ±Ƥ.ƤƤƩ
"TUSPNFUSJD FSSPST Ƥ.ƤƤƩ Ƥ.ƤƤƩ
&SSPST JO UIF 1IPUPNFUSJD $BMJCSBUJPO
±ƥƤƻ FSSPS JO FYUJODUJPO TMPQF ∓Ƥ.ƤƤƥ ∓Ƥ.ƤƤƦ
&SSPST JO DPMPS UFSN ±Ƥ.ƤƤƩ ±Ƥ.ƤƤƩ
&SSPST JO UIF [FSP QPJOU Ƥ.ƤƤƧ Ƥ.ƤƤƥ
&SSPST JO FYUSBQPMBUJOH [FSP QPJOUT < Ƥ.ƤƤƥ < Ƥ.ƤƤƥ
.BHOJUVEFT PG #%ǉǏ◦ǌǏǈǐ ±Ƥ.ƤƤƦ ±Ƥ.ƤƤƦ
5PUBM ±Ƥ.Ƥƥƥ ±Ƥ.ƤƥƤ
4&% PG #%ǉǏ◦ǌǏǈǐ ±Ƥ.ƤƤƦ ±Ƥ.ƤƤƧ
5PUBM ±Ƥ.ƤƥƦ ±Ƥ.Ƥƥƥ
/PUF *UBMJDJ[FE FOUSJFT BSF TPVSDFT PG JODSFBTFE EJTQFSTJPO PO EJTUBODF NPEVMJ CVU OPU CJBT
ǎǉ 4ļŊŔĹŇ 1ŇĹķĽňĽŃł
ĉF .04"*$ ** TIVĨFS JT EFTDSJCFE JO fǊ ĉF TIVĨFS CMBEFT UBLF Ǌǋ NTFD UP DPWFS
UIF FOUJSF ėFME MFBEJOH UP B±Ƥ.Ʃƻ OPOVOJGPSNJUZ GPS B POF TFDPOE FYQPTVSF ĉJT JT B
OFHMJHJCMF DPSSFDUJPO GPS UIF FYQPTVSF UJNFT PG BMM &44&/$& TDJFODF 	Ǌǈǈ T JO 3 BOE
ǌǈǈ T JO *
 BOE DBMJCSBUJPO GSBNFT 	>ǉǈ T JO CPUI ėMUFST

ǎǊ %ĹŉĹķŉŃŇ -ĽłĹĵŇĽŉŏ
8F JNBHFE UIF 3VǉǌǑ ėFME JO 3 BOE * WBSZJOH UIF FYQPTVSF UJNFT GSPN ǊǮ m
ǌǈǈ TFDPOET 'MVYFT BSF NFBTVSFE GPS JTPMBUFE TUBST VTJOH B ėYFE Ǌǈ QJYFM BQFSUVSF
SBEJVT BOE DPSSFDUFE GPS FYUJODUJPO 8F DPNQVUF SFTJEVBMT UP UIF BWFSBHF NBHOJUVEF GPS
Ǯ&YQPTVSFT VOEFS ǉǈ TFDPOET BSF OPU VTFE PVUTJEF UIJT BOBMZTJT PG EFUFDUPS MJOFBSJUZ
ǉǈǐ
FBDI TUBS BOE DPNQVUFE UIF ǋӐ DMJQQFE BWFSBHF SFTJEVBMT GPS BMM TUBST 8F ėOE UIBU UIFTF
BWFSBHF SFTJEVBMT BSF< Ƥ.ƤƤƩ NBH PWFS UIF FOUJSF SBOHF PG FYQPTVSF UJNFT GPS CPUI
ėMUFST PS UIBU UIF EFUFDUPS JT MJOFBS UP∼ǈǍƻ
ǎǋ 4ŏňŉĹŁĵŉĽķ &ŇŇŃŇň ŌĽŉļ *ŁĵĻĹ %Ĺ5ŇĹłĸĽłĻ
8F BWPJE NPTU MPOHQFSJPE TZTUFNBUJD FSSPST XJUI JNBHF QSFQSPDFTTJOH CZ VTJOH CJBTFT
BOE ĚBU ėFMET PCUBJOFE OJHIUMZ SBUIFS UIBO B HMPCBM CJBT PS ĚBU ėFME GPS B GVMM PCTFSWJOH
TFBTPO "OZ TZTUFNBUJD FSSPST DBVTFE CZ B NJTFTUJNBUJPO PG UIF CJBT PS UIF ĚBU ėFME
XJMM POMZ FYJTU JOUSBOJHIU 8IJMF QIPUPNFUSJD NFBTVSFNFOUT PG PCKFDUT PCTFSWFE PO
UIPTF OJHIUT XJMM CF TZTUFNBUJDBMMZ CJBTFE UIJT FSSPS EPFT OPU BĎFDU QIPUPNFUSJD
NFBTVSFNFOUT PG UIF TBNF PCKFDUT GSPN PUIFS OJHIUT $POTFRVFOUMZ UIF FĎFDU JT WFSZ
VOMJLFMZ UP DPSSFMBUF XJUI EJTUBODF NPEVMVT BOE XJMM OPU MFBE UP B CJBT JO DPTNPMPHJDBM
NFBTVSFNFOUT
ĉF TZTUFNBUJD VODFSUBJOUJFT BTTPDJBUFE XJUI UIF JMMVNJOBUJPO DPSSFDUJPO BSF
FTUJNBUFE JO "QQFOEJY " BOE GPVOE UP CF< Ƥ.Ƨƻ 8F UZQJDBMMZ PCUBJO∼ǉǈ CJBT BOE
EPNF ĚBU JNBHFT JO FBDI ėMUFS FBDI PCTFSWJOH OJHIU $PNQBSJOH UIF DPNCJOFE CJBT BOE
ĚBUėFME JNBHFT PG DPOTFDVUJWF OJHIUT XF ėOE EJĎFSFODFT PG∼ǈǉƻ 8F UIFSFGPSF
BEPQU B ǈǍƻ FSSPS BT UIF TZTUFNBUJD FSSPS BTTPDJBUFE XJUI PVS JNBHF EFUSFOEJOH
ǎǌ "ňŉŇŃŁĹŉŇĽķ &ŇŇŃŇ
ĉF BTUSPNFUSJD VODFSUBJOUZ PG B TJOHMF EFUFDUJPO JT DPNQPTFE PG B TZTUFNBUJD ĚPPS BOE
B UFSN UIBU JT JOWFSTFMZ QSPQPSUJPOBM UP UIF 4/ SBUJP BOE EJSFDUMZ QSPQPSUJPOBM UP UIF
'8). PG UIF EFUFDUJPO







ĉF VODFSUBJOUZ PO B EJĎFSFODF JO QPTJUJPO ρ9 BMPOH POF BYJT Ӑρ9 JT
√
ƦӐB 8F DBO
FTUJNBUF UIF TZTUFNBUJD ĚPPS PG UIF BTUSPNFUSJD VODFSUBJOUZ CZ DPNQBSJOH QPTJUJPOT
NFBTVSFE GPS B UZQJDBM JNBHF XJUI UIF BWFSBHF PG UIF QPTJUJPOT NFBTVSFE GSPN TFWFSBM
JNBHFT








XIFSF IFSF UIF '8). BOE 4/3 BSF BQQSPQSJBUF GPS UIF UZQJDBM JNBHF BOE UIF TFDPOE
UFSN JT OFHMJHJCMF JO UIF IJHI4/3 TUBDLFE JNBHF
8F ėOE UIBU QPTJUJPOT GPS TVQFSOPWBF BSF BDDVSBUF UP XJUIJO ǈǈǊ′′ .ǈǏ NFBTVSFE
UIF JNQBDU PG TVDI BO PĎTFU CZ JEFOUJGZJOH TPVSDFT PG LOPXO ĚVY XJUI '8). UZQJDBM
GPS UIF TVSWFZ BOE NFBTVSJOH UIFJS ĚVY UISPVHI B 14' PĎTFU CZ ǉ′′ "T PVS DBEFODF
QSPWJEFT 4/ǉǈ GPS FWFO PVS IJHIFTU SFETIJě PCKFDUT XF ėOE UIBU 14' NJTBMJHONFOU
IBT POMZ B TVCQFSDFOU JNQBDU PO PVS QIPUPNFUSZ "T UIF VODFSUBJOUZ JT SFMBUFE UP UIF
4/3 XF FYQFDU JODSFBTFE EJTQFSTJPO BU IJHI[ IPXFWFS XF EP ėOE BOZ OFU CJBT JO UIF
SFDPWFSFE BTUSPNFUSZ PG LOPXO TPVSDFT XJUI NBHOJUVEF
ǎǍ &ŇŇŃŇň Ľł %ĹŉĹŇŁĽłĽłĻ ŉļĹ "ĽŇŁĵňň 3ĹŀĵŉĽŃł
"O FSSPS JO UIF TMPQF PG UIF BJSNBTT SFMBUJPO XPVME MFBE UP BO FSSPS JO FYUSBQPMBUJOH UIF
[FSP QPJOUT UP BOE CFUXFFO UIF &44&/$& ėFMET ĉJT JT NJUJHBUFE CZ FYUSBQPMBUJOH UIF
[FSP QPJOU GPS BOZ HJWFO JNBHF GSPN PUIFS JNBHFT XJUI B QIPUPNFUSJD DBMJCSBUJPO POMZ
XJUIJO BO BJSNBTT PG±Ƥ.Ʃ 8F JOUSPEVDF B ǉǈƻ FSSPS JO UIF BJSNBTT SFMBUJPO BOE
QSPQBHBUF UIF FSSPS UP PVS QIPUPNFUSJD DBUBMPHT 4VDI B MBSHF FSSPS JT FYUSFNFMZ
VOMJLFMZ BOE XPVME CF WJTVBMMZ BQQBSFOU BT XF PCUBJOFE JNBHFT PG TUBOEBSE ėFMET PWFS
BO FYUFOEFE SBOHF JO BJSNBTT CVU BMMPXT VT UP QMBDF BO VQQFS MJNJU PO UIF SFTVMUJOH
TZTUFNBUJD FSSPS JO NBHOJUVEFT
8F ėOE UIBU B±ƥƤƻ FSSPS JO UIF BJSNBTT UFSN DBVTFT B∓Ƥ.ƤƤƥ NBH FSSPS JO 3 BOE B
∓Ƥ.ƤƤƦ NBH FSSPS JO * 	TFF 'JH ǎǉ
 ĉF TMJHIUMZ MBSHFS FĎFDU JO * EFTQJUF UIF XFBLFS
FYUJODUJPO DPFđDJFOU JT B SFTVMU PG UIF MPXFS OVNCFS PG * JNBHFT PWFSBMM BOE UIF MBSHFS
GSBDUJPO PG * DBMJCSBUJPO JNBHFT UIBU XFSF PCTFSWFE BU IJHI BJSNBTT SFMBUJWF UP 3
8F BMTP DPNQVUF UIF NFBO EJĎFSFODF JO BQQSPQSJBUF NBHOJUVEF CJOT UP FWBMVBUF JG
UIFSF JT BOZ SFTJEVBM USFOE BT B GVODUJPO PG NBHOJUVEF ĉJT JT DSJUJDBM GPS 4/ *B
NFBTVSFNFOUT XIJDI TQBO B XJEF SBOHF JO NBHOJUVEF BT B GVODUJPO PG SFETIJě MJHIU
DVSWF TIBQF BOE IPTUFYUJODUJPO 8F ėOE XFBL< Ƥ.ƥƻ USFOET BT B GVODUJPO PG
NBHOJUVEF
ǉǉǈ
ǎǎ &ŇŇŃŇň Ľł %ĹŉĹŇŁĽłĽłĻ ŉļĹ 1ļŃŉŃŁĹŉŇĽķ 5ŇĵłňĺŃŇŁĵŉĽŃł ŉŃ ŉļĹ
-ĵłĸŃŀŉ 4ŏňŉĹŁ
&YUJODUJPO EVF UP EVTU JO UIF IPTUHBMBYJFT PG UIF TVQFSOPWBF NBLFT UIFN BQQFBS
GBJOUFS UIBO QSFEJDUFE GPS UIFJS SFETIJě NJNJDLJOH UIF FĎFDU PG UIF EBSL FOFSHZ
"DDVSBUF NFBTVSFNFOUT PG 4/ *B DPMPS BSF DSJUJDBM JO DPOTUSBJOJOH UIF SFEEFOJOH BOE
BMMPX VT UP EJTFOUBOHMF UIF FĎFDU PG EVTU GSPN UIF EBSL FOFSHZ TJHOBM
)JHISFETIJě 4/ *B TVSWFZT BSF JOFđDJFOU BU ėOEJOH MBSHF OVNCFST PG OFBSCZ 4/
BOE UIFSFGPSF VTF TFWFSBM MJUFSBUVSF MPX[ 4/ *B <Ǌǌ ǌǊ ǌǐ Ǎǋ ǍǍ ǎǋ ǉǉǏ> BT BO
BODIPS GPS DPTNPMPHJDBM NFBTVSFNFOUT ĉVT BOZ BCTPMVUF [FSP QPJOU PĎTFUT FWFO JG
BSJTJOH GSPN JOBDDVSBDJFT JO UIF OFBSCZ TBNQMF BSF B DPNNPO TPVSDF PG TZTUFNBUJD
FSSPS GPS IJHISFETIJě TVSWFZT "T NPTU OFBSCZ 4/ *B TVSWFZT BSF UJFE UP UIF -BOEPMU
OFUXPSL XF DBO RVBOUJGZ UIF TJ[F PG TVDI BO PĎTFU JO QBSU CZ FYBNJOJOH PVS PXO
DBMJCSBUJPO UP UIF -BOEPMU OFUXPSL
*O BEEJUJPO BOZ FSSPST JO PVS 3 BOE * ĚVY TDBMJOH SFMBUJWF UP FBDI PUIFS XPVME EJTUPSU
UIF PCTFSWFE DPMPS PG UIF FOUJSF TBNQMF "U UIF UZQJDBM SFETIJěT QSPCFE CZ &44&/$&
PVS 3* QIPUPNFUSZ DPWFST UIF SFTUGSBNF #7 BOE PVS JOGFSSFE IPTUHBMBYZ FYUJODUJPO JT
SFMBUFE UP UIF NFBTVSFE SFTUGSBNF DPMPS FYDFTT &(#− 7) *G XF BTTVNF UIBU UIF TMPQF
PG UIF SFEEFOJOH MBX 37 JO UIF IPTUHBMBYJFT PG PVS 4/ *B JT TJNJMBS UP PVS PXO (BMBYZ
	37 ≈ Ƨ.ƥ
 UIFO BOZ FSSPS JO PVS NFBTVSFE DPMPS XPVME MFBE UP BO FSSPS∼ǋ UJNFT MBSHFS
JO UIF FYUJODUJPO "7 BOE UIF EJTUBODF NPEVMVT Ӊ
4/ *B TVSWFZT MJLF &44&/$& BSF UIFSFGPSF QBSUJDVMBSMZ TFOTJUJWF UP TZTUFNBUJDT
BĎFDUJOH NFBTVSFE DPMPST "O FSSPS JO UIF QIPUPNFUSJD USBOTGPSNBUJPO DBO UBLF UIF
GPSN PG BO FSSPS JO EFUFSNJOJOH UIF TMPQF PG UIF DPMPS MBX PS B SFTJEVBM EJĎFSFODF JO
NBHOJUVEFT BSPVOE UIF JOUFSDFQU ĉF FĎFDU PG BO FSSPS JO UIF TMPQF PG UIF DPMPS
SFMBUJPO JT TNBMM BT UIF FSSPS JT PO UIF PSEFS PG UIF QSPEVDU PG UIF FSSPS JO UIF DPMPS UFSN
BOE UIF EJĎFSFODF CFUXFFO UIF NFBO DPMPS PG PVS ėFME TUBST BOE UIF DPMPS PG
#%ǉǏ◦ǌǏǈǐ 8F NFBTVSF UIF FĎFDU PG BO FSSPS JO UIF DPMPS UFSN VTJOH TZOUIFUJD
QIPUPNFUSZ BT EFTDSJCFE JO "QQFOEJY #Ǌ BOE ėOE UIBU B±Ƥ.ƤƦ FSSPS JO UIF TMPQF PG
UIF DPMPS SFMBUJPO XPVME MFBE UP B∼±Ƥ.ƤƤƧ NBH TZTUFNBUJD FSSPS JO UIF NBHOJUVEFT PG
ėFME TUBST BOE EFSJWFE [FSP QPJOUT 8F DPOTFSWBUJWFMZ BEPQU BO FSSPS PG ǈǈǈǍ NBH BT
UIF TZTUFNBUJD FSSPS SFTVMUJOH GSPN BO FSSPS JO UIF FTUJNBUF PG UIF DPMPS UFSN
8F NFBTVSF UIF SFTJEVBM EJĎFSFODF JO NBHOJUVEFT.ƨN −.-BOEPMU GPS PVS
ǉǉǉ
DBMJCSBUJPO ėFMET BSPVOE 3− * = Ƥ.ƧƦ NBH JO PVS TUBOEBSE ėFMET BOE ėOE UIFTF UP CF
−Ƥ.ƤƤƧ NBH BOE−Ƥ.ƤƤƥ NBH JO 3 BOE * SFTQFDUJWFMZ XJUI BO VODFSUBJOUZ PG
∼ǈǈǈǉ NBH JO CPUI CBOET 	TFF 'JH ǎǊ
 ĉF EJTQFSTJPOT BCPVU UIF NFBO SFTJEVBM BSF
∼ǉƻ JO CPUI 3 BOE * ĉF SFTJEVBM JT DPOTJTUFOU XJUI [FSP JO * BOE PG MPX TJHOJėDBODF JO
3 8F BEPQU UIFTF WBMVFT BT TZTUFNBUJD VODFSUBJOUJFT JO UIF BCTPMVUF [FSP QPJOU
ǎǎǉ $ŃŁńĵŇĽňŃł ŉŃ ŉļĹ 4ŀŃĵł %ĽĻĽŉĵŀ 4Ŀŏ 4ŊŇŋĹŏ
8IJMF XF DBOOPU EJSFDUMZ DPNQBSF PVS NBHOJUVEFT UP -BOEPMU NBHOJUVEFT JO PVS
TDJFODF ėFMET XF VTF TUBST TFMFDUFE GSPN 4%44 %3Ǐ BOE DPOWFSUFE POUP UIF -BOEPMU
OFUXPSL VTJOH USBOTGPSNBUJPO FRVBUJPOT ĉJT QSPDFEVSF IBT TPNF MJNJUBUJPOT UIF
4%44 JNBHJOH JT OPU BT EFFQ BT .04"*$ ** JNBHFT PG UIF &44&/$& ėFMET BOE 4%44
NBHOJUVEFT DPOWFSUFE POUP UIF -BOEPMU OFUXPSL IBWF MBSHF TUBUJTUJDBM VODFSUBJOUJFT
BTTPDJBUFE XJUI UIF USBOTGPSNBUJPO CFUXFFO UXP EJTTJNJMBS QIPUPNFUSJD TZTUFNT *O
BEEJUJPO UIF XDD ėFME JT PVUTJEF UIF 4%44 GPPUQSJOU BOE JT OPU JODMVEFE JO UIF BOBMZTJT
)PXFWFS BT UIF 4%44 QIPUPNFUSZ XBT OPU VTFE JO EFUFSNJOJOH PVS QIPUPNFUSJD
DBMJCSBUJPO JU QSPWJEFT B VTFGVM JOEFQFOEFOU UFTU PO PVS QIPUPNFUSJD BDDVSBDZ
8F DSPTTNBUDI TUBST GSPN 4UFUTPO <ǉǋǊ> JO 4%44 BOE FYUSBDU ¾CFSDBM <ǑǑ>
DPSSFDUFE NBHOJUVEFT 0OMZ PCKFDUT XJUI DMFBO QIPUPNFUSZ QPJOUTPVSDF 14'T HSJ
VODFSUBJOUJFT< Ƥ.ƥ NBH BOE Ӑ[ < Ƥ.ƥƩ NBH XJUIPVU B DPSSFTQPOEJOH FOUSZ JO UIF %3Ǐ
240#FTU DBUBMPH TBUJTGZJOH
Ƥ.ƭƩ < V− H < Ʀ.ƫƩ
−Ƥ.Ƥƥ < H− S < ƥ.ƫƬ
−Ƥ.ƥƦ < S− J < Ʀ.ƫƨ
−Ƥ.ƥƧ < J− [ < ƥ.ƩƬ
BOE DMPTF QSPYJNJUZ UP UIF TUFMMBS MPDVT BSF TFMFDUFE GSPN 4%44 	TFF 'JH ǎǋ

8F VTF TJNQMF MJOFBS USBOTGPSNBUJPOT GPS TUBST XJUI S− J < Ƥ.Ƭ EFUFSNJOFE VTJOH
UIF i-*/.*9@&33u SPVUJOF <ǎǎ> BWBJMBCMF JO UIF *%- "TUSPOPNZ -JCSBSZǯ 8F EFSJWF
UIF GPMMPXJOH USBOTGPSNBUJPOT 	TFF 'JH ǎǌ
 VTJOH> ƥƧƤƤ NFBTVSFE TUBST
ǯIĨQJEMBTUSPHTGDOBTBHPW
ǉǉǊ
3- = S− (Ƥ.ƧƤƧ± Ƥ.ƤƤƪ)(S− J)− (Ƥ.ƥƧƧ± Ƥ.ƤƤƦ)
*- = J− (Ƥ.ƦƥƧ± Ƥ.ƤƤƫ)(S− J)− (Ƥ.ƧƬƬ± Ƥ.ƤƤƦ)
	ǎǋ

8F ėOE MBSHF JOUSJOTJD EJTQFSTJPOT PG∼ǈǈǊǍ NBH JO UIF SFMBUJPOT CFUXFFO UIF 4%44
BOE -BOEPMU QIPUPNFUSZ GPS CPUI 3- BOE *- ĉJT EJTQFSTJPO JT JOIFSFOU JO UIF
USBOTGPSNBUJPO CFUXFFO UXP QIPUPNFUSJD TZTUFNT XJUI WFSZ EJTTJNJMBS USBOTNJTTJPOT
BOE TJHOJėDBOUMZ EJĎFSFOU EZOBNJD SBOHFT BOE GVSUIFS KVTUJėFT PVS DIPJDF UP CBTF UIF
DBMJCSBUJPO PG UIF ǌN OBUVSBM TZTUFN PO UIF -BOEPMU TUBOEBSE OFUXPSL 8F EP OPU ėOE
BOZ TJHOJėDBOU USFOE JO UIF SFTJEVBMT PG USBOTGPSNFE 3- XJUI H− S PS *- XJUI J− [ 8F
BQQMZ UIFTF USBOTGPSNBUJPOT UP 4%44 TUBST JO PVS TDJFODF ėFMET TFMFDUFE VTJOH UIF TBNF
DSJUFSJB UP EFSJWF UIFJS -BOEPMU NBHOJUVEFT
8F DPNQBSFE PVS UFSUJBSZ QIPUPNFUSJD DBUBMPHT GPS UIF TDJFODF ėFMET UP 4%44 TUBST
TFMFDUFE VTJOH UIF TBNF DSJUFSJB BT BCPWF DPOWFSUFE UP -BOEPMU VTJOH PVS EFSJWFE
USBOTGPSNBUJPOT 8F GPVOE OP TJHOJėDBOU ėFMEUPėFME EJĎFSFODFT 8F NFBTVSFE UIF
PĎTFU CFUXFFO UIF $5*0 ǌ N OBUVSBM TZTUFN BOE UIFTF USBOTGPSNFE TUBST BSPVOE
3− * = Ƥ.ƧƦ NBH BT JO UIF TUBOEBSE ėFMET BOE GPVOE PĎTFUT 	JO UIF TFOTF PG ǌN
NBHOJUVEFNJOVT USBOTGPSNFE 4%44 NBHOJUVEF
 PG Ƥ.ƤƤƭ± Ƥ.ƤƧ NBH JO 3 BOE
Ƥ.ƤƥƧ± Ƥ.ƤƧ NBH JO * DPOTJTUFOU XJUI [FSP ĉF MBSHF VODFSUBJOUJFT BSJTF GSPN UIF
JOUSJOTJD EJTQFSTJPO JO UIF USBOTGPSNBUJPO UP 3 BOE * BOE UIF S BOE J VODFSUBJOUJFT UIBU
BSF QSPQBHBUFE JOUP UIF VODFSUBJOUZ PO UIF 3− *
ǎǏ &ŇŇŃŇň Ľł &ŎŉŇĵńŃŀĵŉĽłĻ 1ļŃŉŃŁĹŉŇĽķ ;ĹŇŃ 1ŃĽłŉň
8F FWBMVBUF UIF FSSPS JO EFUFSNJOJOH UIF QIPUPNFUSJD [FSP QPJOU GPS B TJOHMF BNQMJėFS
CZ FYUSBQPMBUJOH UIF [FSP QPJOU PG UIF JNBHF VTJOH UIF BWFSBHF PG BMM PUIFS BNQMJėFST PG
UIF TBNF JNBHF BOE UIF BWFSBHF PG BMM PUIFS JNBHFT UIBU BSF XJUIJO±Ƥ.Ʃ JO BJSNBTT BOE
±ƥƤƤ TFDPOET JO FYQPTVSF UJNF BEKVTUFE GPS CPUI UIF EJĎFSFODF JO BJSNBTT BOE UIF
EJĎFSFODF JO FYQPTVSF UJNF 8F ėOE UIF EJĎFSFODF CFUXFFO UIF [FSP QPJOU BOE UIF
FYUSBQPMBUFE [FSP QPJOU UP CF< Ƥ.ƤƤƥ NBH 8F BMTP DPOTUSVDU UIJT TUBUJTUJD ėFME CZ ėFME
BOE BNQMJėFS CZ BNQMJėFS BOE ėOE OP TJHOJėDBOU EJĎFSFODF JO UIFTF TVCTBNQMFT ĉF
IJTUPHSBN PG EJĎFSFODFT CFUXFFO UIF FYUSBQPMBUFE BOE EJSFDUMZ ėĨFE [FSP QPJOUT BSF
ǉǉǋ
TIPXO JO 'JH ǎǍ
"EEJUJPOBMMZ XF ėOE UIBU UIF JNBHFT XJUI UIF MBSHFTU EJĎFSFODFT CFUXFFO ėĨFE BOE
FYUSBQPMBUFE [FSP QPJOUT BSF UZQJDBMMZ UBLFO JO OPOQIPUPNFUSJD DPOEJUJPOT BOE GBJM
RVBMJUZ UFTUT GPS EJĎFSFODF JNBHJOH 8F ėOE OP TJHOJėDBOU USFOET JO UIF EJĎFSFODF
CFUXFFO EJSFDU BOE FYUSBQPMBUFE [FSP QPJOUT XJUI BJSNBTT BQFSUVSF DPSSFDUJPO FSSPS
FYQPTVSF UJNF '8). PS TLZ CBDLHSPVOE ĉF TUBOEBSE EFWJBUJPOT PG UIF VODMJQQFE
EBUB BSF∼ǈǈǉ NBH JO CPUI 3 BOE * &JUIFS ƧӐ DMJQQJOH FYUSFNF PVUMJFST PS VTJOH B
(BVTTJBO UP NPEFM UIF EBUB SFEVDFT UIF FTUJNBUF PG UIF TUBOEBSE EFWJBUJPO UP< Ƥ.Ƥƥ
NBH ĉJT JT B TUSPOH JOEJDBUJPO UIBU PVS JOUFSOBM QIPUPNFUSJD DBMJCSBUJPO JT HPPE UP BU
MFBTU ƥƻ
ǎǐ &ŇŇŃŇň Ľł%ĹŉĹŇŁĽłĽłĻŉļĹ/ĵŉŊŇĵŀ4ŏňŉĹŁ.ĵĻłĽŉŊĸĹňŃĺ#%ǉǏ◦ǌǏǈǐ
ĉF $5*0 ǌ N OBUVSBM NBHOJUVEF TZTUFN BEPQUFE JO UIJT XPSL VUJMJ[FT #%ǉǏ◦ǌǏǈǐ BT
UIF GVOEBNFOUBM TQFDUSPQIPUPNFUSJD TUBOEBSE BOE DPOTFRVFOUMZ UIF NBHOJUVEFT PG
#%ǉǏ◦ǌǏǈǐ JO UIF OBUVSBM TZTUFN BSF DMPTF UP JUT -BOEPMU NBHOJUVEFT CZ
DPOTUSVDUJPO )PXFWFS UIFSF BSF TFWFSBM BTUSPQIZTJDBM EJĎFSFODFT CFUXFFO
#%ǉǏ◦ǌǏǈǐ BOE UIF iUZQJDBMu -BOEPMU TUBOEBSE TUBS 8F EFUFSNJOF UIF DPSSFDUJPOT UP
UIF ėSTU PSEFS NBHOJUVEFT PG #%ǉǏ◦ǌǏǈǐ JO "QQFOEJY #ǋ 4ZTUFNBUJD FSSPST JO UIF
NBHOJUVEFT PG #%ǉǏ◦ǌǏǈǐ XPVME MFBE UP BO FSSPS JO UIF TZOUIFUJD [FSP QPJOUT BOE
LDPSSFDUJPOT BOE UIF VODFSUBJOUZ CVEHFU JT EPNJOBUFE CZ UIF JNQBDU PG B QPUFOUJBM
VOSFTPMWFE CJOBSZ DPNQBOJPO
ǎǑ &ŇŇŃŇň Ľł ŉļĹ 4&% Ńĺ #%ǉǏ◦ǌǏǈǐ
8IJMF UIF EFSJWBUJPO PG UIF NBHOJUVEFT PG #%ǉǏ◦ǌǏǈǐ JO UIF BQQFOEJY SFMJFT PO UIF
1)0&/*9 TZOUIFUJD TQFDUSBM MJCSBSZ <ǍǊ ǉǋǈ BOE SFGFSFODFT UIFSFJO> UIF EFSJWBUJPO
PG TZOUIFUJD [FSP QPJOUT SFRVJSFT JUT USVF 4&% 8F VTF UIF $"-41&$ EFUFSNJOBUJPO PG
UIF 4&% PG UIF #%ǉǏ◦ǌǏǈǐ BOE BEPQU B ǈǍƻ VODFSUBJOUZ PWFS ǋǈǈǈǉǈǈǈǈª ĉFTF
USBOTMBUF JOUP ǈǈǈǊ NBH BOE ǈǈǈǋ NBH EJĎFSFODFT JO UIF TZOUIFUJD 3 BOE * ǌN
NBHOJUVEFT
ǉǉǌ

















R µ = −0.001 mag σ = 0.002 mag























I µ = −0.002 mag σ = 0.001 mag







6B;m`2 eXR, .Bz2`2M+2b BM 3@ UhQTV M/ *@ U"QiiQKV #M/ T?QiQK2i`v rBi?  RyW
2``Q` BM i?2 bHQT2 Q7 i?2 B`Kbb `2HiBQM UBM i?2 b2Mb2 Q7 rBi? Qzb2i KBMmb MQ Qzb2iV-
#BMM2/ b  7mM+iBQM Q7 K;MBim/2 UG27i TM2HV M/ 7Q` HH KTHB}2` BK;2b U_B;?i
TM2HVX h?2 +QHQ` #`b BM/B+i2 i?2 MmK#2` Q7 KTHB}2` BK;2b BM 2+? #BMX h?2
K2Mb BM #BMb rBi? R K; rB/i?b `2 Qp2` THQii2/ U#H+F /BKQM/bVX q2 }M/  `2@
bmHiBM; −Ƥ.ƤƤƥ K; /Bz2`2M+2 BM i?2 3 #M/- M/  −Ƥ.ƤƤƦ K; /Bz2`2M+2 BM i?2 *
#M/X .BbT2`bBQMb `2 +QKTmi2/ mbBM;  :mbbBM }i iQ i?2 ?BbiQ;`K b?QrM i `B;?iX
ǉǉǍ
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µ∆I = 0.001 ± 0.001 mag
σ∆I = 0.011 mag
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µ∆R = −0.003 ± 0.001 mag
σ∆R = 0.011 mag
6B;m`2 eXk, .Bz2`2M+2b BM i?2 *@ UlTT2` G27iV M/ 3@ UGQr2` G27iV #M/ K;MBim/2
#2ir22M i?2 *hAP 9 K M/ i?2 GM/QHi M2irQ`F BM i?2 biM/`/ }2H/bX h?2 bQHB/ HBM2
BM/B+i2b i?2 bHQT2 Q7 i?2 +QHQ` `2HiBQMX h?2 bHQT2b `2 /2i2`KBM2/ i M BMi2`+2Ti Q7
3 − * = Ƥ.ƧƦ K;X q2 2tKBM2 i?2 `2bB/mHb BM  `M;2 Q7 ±Ƥ.ƤƧ K; Ui?Bb `M;2 Bb
BM/B+i2/ #v b?Q`i p2`iB+H HBM2b BM i?2 H27i TM2HbV `QmM/ i?2 +QHQ` BMi2`+2TiX q2 }M/
i?2 /Bz2`2M+2b BM #Qi? 3 UGQr2` _B;?iV M/ * UlTT2` _B;?iV `2 +QMbBbi2Mi rBi? x2`Q-
BM/B+iBM; i?i i?2`2 Bb MQ bB;MB}+Mi `2bB/mH Qzb2i 7i2` i?2 +QHQ` i`Mb7Q`KiBQM Bb
/2i2`KBM2/X
ǉǉǎ
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8



















5 10 15 20 25 30 35 40 45 50
6B;m`2 eXj, *QHQ`@+QHQ` /B;`K Q7 a.aa bi`b BM 1aa1L*1 }2H/bX PMHv bi`b rBi?
S − J < Ƥ.Ƭ 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∆R = −0.303(r− i)SDSS − 0.133
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∆I = −0.213(r− i)SDSS − 0.388
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R : µ = 0.000 σ = 0.012
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I : µ = 0.000 σ = 0.010
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8F IBWF SFDBMJCSBUFE UIF $5*0 ǌ N BOE .04"*$ ** TZTUFN XJUI B GPDVT PO
NJOJNJ[JOH UIF TZTUFNBUJD FSSPST UIBU PSJHJOBUF GSPN QIPUPNFUSZ BOE BĎFDU UIF
IJHISFETIJě 4/ *B NFBTVSFNFOUT GSPN &44&/$& ĉJT DBMJCSBUJPO TVQFSTFEFT UIBU
QSFTFOUFE JO .JLOBJUJT FU BM <ǐǏ> 8F IBWF EFSJWFE QIPUPNFUSJD USBOTGPSNBUJPOT
CFUXFFO UIF -BOEPMU OFUXPSL BOE UIF ǌN OBUVSBM TZTUFN XJUIPVU FNQMPZJOH BOZ
PCTFSWBUJPOT GSPN UIF $5*0 ǈǑ N BWPJEJOH DSPTTUFMFTDPQF TZTUFNBUJDT
"EEJUJPOBMMZ XF IBWF TFMFDUFE #%ǉǏ◦ǌǏǈǐ BT UIF GVOEBNFOUBM TQFDUSPQIPUPNFUSJD
TUBOEBSE JO UIJT XPSL ĉF 3− * DPMPS PG UIJT TUBOEBSE JT DPOTJEFSBCMZ DMPTFS UP UIF
BWFSBHF DPMPS PG -BOEPMU OFUXPSL TUBST BT XFMM BT 4/ *B BSPVOE UIF NFEJBO SFETIJě PG
&44&/$& ĉJT DIPJDF NJOJNJ[FT TZTUFNBUJD FSSPST BSJTJOH GSPN FSSPST JO EFUFSNJOJOH
UIF QIPUPNFUSJD USBOTGPSNBUJPO CFUXFFO UIF -BOEPMU BOE ǌN OBUVSBM TZTUFN
8F IBWF FNQMPZFE UIFTF USBOTGPSNBUJPOT UP EFSJWF TFDPOEBSZ QIPUPNFUSJD DBUBMPHT
GPS PVS -BOEPMU DBMJCSBUJPO ėFMET UIBU TQBO UIF .04"*$ ** ėFMEPGWJFX 8F IBWF
EFNPOTUSBUFE UIBU XF DBO BDDVSBUFMZ FYUSBQPMBUF [FSP QPJOUT CFUXFFO UIF EJĎFSFOU
BNQMJėFST PG UIF JNBHFS 8F IBWF EFSJWFE UFSUJBSZ DBUBMPHT GPS &44&/$& ėFMET BOE
FTUBCMJTIFE [FSP QPJOUT GPS PVS JNBHJOH 8F IBWF EFNPOTUSBUFE UIBU UIF [FSP QPJOUT JO
ǉǉǑ
CPUI QBTTCBOET BSF TUBCMF SFMBUJWF UP FBDI PUIFS PWFS UIF FOUJSF EVSBUJPO PG UIF TVSWFZ
8F IBWF QSPWJEFE B NPEFM PG UIF TZTUFN SFTQPOTF PG UIF 3 BOE * QBTTCBOET VTFE CZ
&44&/$& BOE NBEF B DPNQSFIFOTJWF FTUJNBUF PG UIF FĎFDU PG WBSJPVT TZTUFNBUJDT PO
NBHOJUVEFT JO CPUI QBTTCBOET
ĉFSF SFNBJO TFWFSBM TIPSUDPNJOHT BĎFDUJOH UIF DBMJCSBUJPO QSFTFOUFE JO UIJT UIFTJT
0VS JNBHJOH PG -BOEPMU TUBOEBSE ėFMET XBT PCUBJOFE EVSJOH PVS ǊǈǈǎmǏ PCTFSWJOH
TFBTPOT $POTFRVFOUMZ XF POMZ VTFE TDJFODF JNBHFT PCUBJOFE PO UIF TBNF OJHIUT UP
EFSJWF PVS UFSUJBSZ DBUBMPHT SBUIFS UIBO BMM TVSWFZ JNBHFT 8IJMF UIFSF BSF DMFBS DIBOHFT
JO UIF [FSP QPJOUT PWFS UIF DPVSTF PG UIF TVSWFZ UIF MBDL PG TUBOEBSE ėFME JNBHJOH
DPWFSJOH UIF TBNF SBOHF PG UJNF QSFWFOUT VT GSPN EFSJWJOH UIF BCTPMVUF
$5*0UP-BOEPMU QIPUPNFUSJD USBOTGPSNBUJPO BT B GVODUJPO PG UJNF "T PVS
GVOEBNFOUBM TQFDUSPQIPUPNFUSJD TUBOEBSE #%ǉǏ◦ǌǏǈǐ XBT OPU EJSFDUMZ PCTFSWFE
VTJOH UIF $5*0 ǌ N XF EFSJWFE FTUJNBUFT PG JUT OBUVSBM TZTUFN NBHOJUVEFT VTJOH UIF
$5*0UP-BOEPMU USBOTGPSNBUJPOT UPHFUIFS XJUI -BOEPMU QIPUPNFUSZ BOE UIF
1)0&/*9 TZOUIFUJD TQFDUSBM MJCSBSZ <ǍǊ ǉǋǈ BOE SFGFSFODFT UIFSFJO> UP DIBSBDUFSJ[F
UIF FĎFDU PG NFUBMMJDJUZ TVSGBDF HSBWJUZ BOE FYUJODUJPO )PXFWFS UIF QSJODJQBM
TIPSUDPNJOH PG UIF &44&/$& 4/ *B QIPUPNFUSZ SFNBJOT JUT MBDL PG NVMUJDPMPS
JOGPSNBUJPO ĉJT JODSFBTFT PVS TFOTJUJWJUZ UP QSJPST PO UIF DPMPST PS FYUJODUJPO PG
4/ *B /FWFSUIFMFTT UIJT XPSL EFNPOTUSBUFT UIBU UIF TZTUFNBUJD FSSPST GSPN
QIPUPNFUSZ BSF∼ǉƻ JO CPUI 3 BOE * ĉJT SFQSFTFOUT B CFĨFS VOEFSTUBOEJOH PG UIF
TZTUFNBUJD FSSPST BSJTJOH GSPN QIPUPNFUSJD DBMJCSBUJPO BOE BO PWFSBMM SFEVDUJPO PG JUT
JNQBDU PO UIF &44&/$& TZTUFNBUJD FSSPS CVEHFU
ĉF QSJNBSZ BQQMJDBUJPO PG UIJT XPSL JT UIF DBMJCSBUJPO PG MJHIU DVSWFT PG 4/ *B
EJTDPWFSFE CZ &44&/$& UP EFSJWF UIF FRVBUJPO PG TUBUF QBSBNFUFS PG UIF EBSL FOFSHZ
X 8F IBWF PVUMJOFE PVS TQFDUSPTDPQJD GPMMPXVQ BOE DMBTTJėDBUJPO QSPHSBN UP JEFOUJGZ
4/ *B XJUIJO TVSWFZ EBUB BOE QSFTFOUFE DBMJCSBUFE MJHIU DVSWFT JO UIF $5*0 ǌ N
OBUVSBM TZTUFN PG Ǌǉǋ 4/ *B BOE i*B u PCKFDUT EJTDPWFSFE CZ &44&/$& 8F IBWF ėU
UIFTF MJHIU DVSWFT VTJOH UXP DPNNPO NFUIPEPMPHJFT .-$4ȖLȖ BOE 4"-5Ȗ
8F JNQPTFE TUSJDU PCKFDUJWF RVBMJUZ DVUT CBTFE PO 87ǈǏ BOE $ǉǉ UP JEFOUJGZ B
TVCTBNQMF PG PVS TQFDUSPTDPQJDBMMZ DPOėSNFE 4/ *B UIBU IBWF SFMJBCMF MJHIU DVSWF ėUT
8F DPNCJOFE B TBNQMF PG ǉǈǐ &44&/$& 4/ *B XJUI UIF DPNQJMBUJPO PG ǌǌǉ 4/ *B
QSFTFOUFE JO $ǉǉ 0VS TBNQMF BEET TFWFSBM BEEJUJPOBM PCKFDUT JO UIF PWFSMBQ CFUXFFO
4%44 BOE UIF 4/-4 BOE XJMM IFMQ NJUJHBUF UIF TZTUFNBUJD FĎFDUT BSJTJOH GSPN B SFMBUJWF
[FSP QPJOU PĎTFU CFUXFFO UIPTF UXP TBNQMFT ĉJT JT UIF MBSHFTU DPNCJOFE TBNQMF PG
ǉǊǈ
XFMMDBMJCSBUFE 4/ *B MJHIU DVSWFT UP EBUF
6TJOH 4/ *B EBUB BMPOF XF GPVOE ϕ. = Ƥ.ƦƩƬ+Ƥ.ƤƪƩ−Ƥ.ƥƤƤ 	TUBU ǉӐ
 BOE
X = −ƥ.ƥƧƨ+Ƥ.ƦƦƨ−Ƥ.ƦƪƦ 	TUBU ǉӐ
 8F IBWF DPNCJOFE PVS 4/ *B NFBTVSFNFOUT XJUI SFTVMUT
GSPN UIF 4%44 #BSZPO "DPVTUJD 0TDJMMBUJPOT QSPHSBN UP EFSJWF TUSPOHFS DPTNPMPHJDBM
DPOTUSBJOUT BTTVNJOH B ĚBU 6OJWFSTF
ĉF DPNCJOFE DPOTUSBJOUT GSPN UIF 4/ *B BOE #"0 NFBTVSFNFOUT BSF
ϕ. = Ƥ.Ʀƪƪ+Ƥ.ƤƦƪ−Ƥ.Ƥƥƪ 	TUBU ǉӐ
 BOE X = −ƥ.ƥƥƦ+Ƥ.Ƥƪƭ−Ƥ.ƤƫƦ 	TUBU ǉӐ
 ĉFTF SFTVMUT BSF JO HPPE
BHSFFNFOU XJUI PUIFS TUVEJFT BOE BSF DPOTJTUFOU XJUI B DMBTTJDBM DPTNPMPHJDBM DPOTUBOU
"EEJUJPOBMMZ XF IBWF EFNPOTUSBUFE UIBU UIFTF DPOTUSBJOUT BSF OPU TUSPOHMZ EFQFOEFOU
PO UIF JODMVTJPO PG UIF MBSHF TBNQMF PG 4/ *B GSPN UIF 4/-4 ǋZFBS EBUB SFMFBTF
8F GPVOE UIF 4"-5Ȗ MVNJOPTJUZ BOE DPMPS DPFđDJFOUT һ BOE Ҽ UP CF Ƥ.ƥƧƧƧ+Ƥ.ƤƤƭ−Ƥ.ƤƤƬ
BOE Ƨ.ƥƪƫ+Ƥ.ƥƥƤ−Ƥ.ƥƤƬ SFTQFDUJWFMZ 8IJMF UIFTF WBMVFT BSF JO HPPE BHSFFNFOU XJUI UIPTF
SFQPSUFE GSPN PUIFS TVSWFZT UIFZ JOEJDBUF UIBU UIF TZTUFNBUJD JTTVFT SFMBUFE UP UIF
USFBUNFOU PG IPTUHBMBYZ FYUJODUJPO BOE JOUSJOTJD 4/ *B DPMPS SFNBJO VOSFTPMWFE
8IJMF UIFTF DPTNPMPHJDBM DPOTUSBJOUT BSF QSFMJNJOBSZ BOE MJNJUFE CZ UIF TJNQMJGZJOH
BTTVNQUJPOT NBEF GPS UIJT UIFTJT UIF BOBMZTJT XF IBWF FNQMPZFE JT TVđDJFOU UP
EFNPOTUSBUF UIF DPTNPMPHJDBM VUJMJUZ PG UIF DBMJCSBUFE &44&/$& 4/ *B MJHIU DVSWFT
QSFTFOUFE IFSFJO "EEJUJPOBMMZ UIFTF SFTVMUT JOEJDBUF UIBU XF XJMM MJLFMZ BDIJFWF UIF
QSJNBSZ HPBM PG UIF &44&/$& TVSWFZ B SFMJBCMF NFBTVSFNFOU PG UIF FRVBUJPOPGTUBUF
PG UIF EBSL FOFSHZ UP ǉǈƻ
Ǐǉ 5ļĹ /ĹŎŉ )ŃŇĽŐŃł 4ķŃńĹ ĺŃŇ 'ŊŉŊŇĹ8ŃŇĿ
ĉFSF SFNBJO B TNBMM OVNCFS PG 4/ *B GPS XIJDI XF IBWF OPU QSPEVDFE MJHIU DVSWFT
4FWFSBM PG UIFTF PCKFDUT XJMM SFRVJSF TPNF DVTUPNJ[BUJPO PG PVS JNBHF QSPDFTTJOH
QJQFMJOF *O BEEJUJPO XF XJMM JOTQFDU BMM &44&/$& TQFDUSB UP PCUBJO BT NBOZ ėSN
DMBTTJėDBUJPOT BT QPTTJCMF GPS BOZ SFNBJOJOH i*B u PCKFDUT BT XFMM BT SVMF PVU BOZ
DPOUBNJOBUJPO PG UIF 4/ *B TBNQMF CZ NJTDMBTTJėDBUJPO 8JUI UIF BEEJUJPO PG UIFTF
PCKFDUT XF XJMM IBWF B TBNQMF PG∼ǉǌǈ XFMMDBMJCSBUFE MJHIU DVSWFT PG IJHISFETIJě
4/ *B DBQBCMF PG QBTTJOH UIF TUSJOHFOU RVBMJUZ DVUT OFFEFE UP FYUSBDU SFMJBCMF FTUJNBUFT
PG UIF EJTUBODF NPEVMVT ĉJT XJMM NPSF UIBO EPVCMF UIF ǌZFBS TBNQMF QSFTFOUFE JO
.ǈǏ BOE 87ǈǏ
8IJMF UIJT UIFTJT DPOUBJOT B DPNQSFIFOTJWF FTUJNBUF PG UIF TZTUFNBUJD FSSPS CVEHFU
BĔJDUJOH PVS QIPUPNFUSZ UIFSF BSF TFWFSBM PUIFS TPVSDFT PG TZTUFNBUJDT UIBU BĎFDU UIF
ǉǊǉ
NFBTVSFNFOU PG UIF EBSL FOFSHZ FRVBUJPOPGTUBUF X 8F XJMM QSPEVDF .POUF$BSMP
TJNVMBUJPOT PG 4/ *B MJHIU DVSWFT UP BTTFTT UIF TFMFDUJPO FĎFDUT BSJTJOH GSPN PVS
TQFDUSPTDPQJD FđDJFODZ BOE PVS MJHIU DVSWF RVBMJUZ DVUT BOE RVBOUJGZ UIF SFTVMUJOH
.BMNRVJTU CJBT
8F BSF JO UIF QSPDFTT PG VQEBUJOH BOE BEBQUJOH OFX MJHIU DVSWF ėĨJOH DPEFT GPS VTF
XJUI UIF &44&/$& EBUB *O QBSUJDVMBS XF XJMM NPEJGZ #BZF4/ <ǐǌ> UP ėU
PCTFSWFSGSBNF &44&/$& MJHIU DVSWFT BOE SFUSBJO.-$4ȖLȖ VTJOH MBSHFS NPSF
IPNPHFOFPVTMZ DBMJCSBUFE MPX[ EBUB TFUT <Ǒǈ JO QSFQ> ĉJT XJMM BMMPX VT UP FYBNJOF
UIF TZTUFNBUJD EJĎFSFODFT JO MJHIU DVSWF ėĨJOH NFUIPEPMPHJFT SFMBUFE UP UIF NPEFM PG
4/ *B JO UIF SFTUGSBNF6CBOE BOE UIF USFBUNFOU PG JOUSJOTJD DPMPS BOE FYUJODUJPO
8F XJMM TJNVMBUF MBSHF TBNQMFT PG 4/ *B DPOTJTUFOU XJUI UIF EJTUSJCVUJPOT SFQPSUFE
JO UIJT UIFTJT BT XFMM BT MJUFSBUVSF TBNQMFT GSPN WBSJPVT TVSWFZT UP NBLF B DBSFGVM
BTTFTTNFOU PG UIF FĎFDU PG WBSJPVT TPVSDFT PG TZTUFNBUJD FSSPS PO DPTNPMPHJDBM
JOGFSFODFT 8F XJMM DPNCJOF PVS NFBTVSFNFOUT XJUI UIPTF GSPN PUIFS MPX BOE
IJHISFETIJě 4/ *B TVSWFZT BT XFMM BT UIF MBUFTU DPOTUSBJOUT GSPN NFBTVSFNFOUT PG UIF
DPTNJD NJDSPXBWF CBDLHSPVOE BOJTPUSPQZ GSPN 1MBODL <ǉǈǎ ǉǈǏ> BOE CBSZPO
BDPVTUJD PTDJMMBUJPO SFTVMUT GSPN 4%44 %3Ǒ BOE #044 <ǌ> UP QMBDF UJHIU DPOTUSBJOUT PO
DPTNPMPHJDBM QBSBNFUFST
4FWFSBM HSPVQT IBWF JODPSQPSBUFE BEEJUJPOBM EBUB BOE FYUSB QBSBNFUFST JO UIFJS
DPTNPMPHJDBM TUVEJFT #VJMEJOH PO FBSMZ XPSL CZ ,FMMZ FU BM <ǎǏ> BOE -BNQFJUM FU BM
<ǏǍ> UIF BOBMZTJT PG UIF $ǉǉ TBNQMF QSFTFOUFE JO 4VMMJWBO FU BM <ǉǋǏ> JODPSQPSBUFE B
MJOFBS DPSSFDUJPO CBTFE PO IPTUHBMBYZ TUFMMBS NBTT BOE FNQMPZFE EJĎFSFOU 4/ *B
BCTPMVUF NBHOJUVEFT GPS MPX BOE IJHINBTT IPTUT 	JNQMFNFOUFE JO TJNQMF@DPTėĨFS BT
UXPM QBSBNFUFST
 ĉFTF BSF TJHOJėDBOU DPSSFDUJPOT JOJUJBM SFTVMUT GSPN 4DPMOJD FU BM
<ǉǊǏ JO QSFQ> JOEJDBUF UIBU NBHOJUVEFT NVTU CF JODSFBTFE CZ ǈǈǋǍ NBH GPS
IPTUNBTTFT> ƥƤƥƤ., BOE EPXOXBSE CZ UIF TBNF BNPVOU GPS IPTUHBMBYJFT CFMPX
UIBU NBTT MJNJU 5VDLFS FU BM <ǉǌǊ JO QSFQ> XJMM EFTDSJCF UIF QSPQFSUJFT PG UIF
IPTUHBMBYJFT PG &44&/$& 4/ *B BOE XF XJMM DPNCJOF UIPTF NFBTVSFNFOUT UPHFUIFS
XJUI JNQSPWFE MJHIU DVSWF ėĨFST UP FYUSBDU NPSF QSFDJTF EJTUBODF FTUJNBUFT
"EEJOH BEEJUJPOBM EBUB GSPN PVS TQFDUSPTDPQJD NFBTVSFNFOUT UIBU XJMM QSFTFOUFE JO
.BUIFTPO FU BM <ǐǎ JO QSFQ> BMTP IPMET QPUFOUJBM GPS EFDSFBTJOH UIF TDBĨFS JO UIF
)VCCMF SFTJEVBMT GVSUIFS
.VDI PG UIF XPSL EFTDSJCFE JO UIJT TFDUJPO XJMM ESBX PO UIF FYQFSJFODF PG TFWFSBM
NFNCFST PG UIF &44&/$& TVSWFZ TQSFBE BDSPTT GPVS DPOUJOFOUT $POTFRVFOUMZ JU JT
ǉǊǊ
SBUIFS CFZPOE UIF TDPQF PG UIJT UIFTJT #FZPOE UIF &44&/$& TVSWFZ UIFSF SFNBJOT
NVDI XPSL UP CF EPOF UP NPSF QSFDJTFMZ DBMJCSBUF POHPJOH BOE GVUVSF XJEFėFME
IJHISFETIJě TVSWFZT TVDI BT 1BO45"334 UIF %BSL &OFSHZ 4VSWFZ 	%&4
 BOE UIF
-BSHF 4ZOPQUJD 4VSWFZ 5FMFTDPQF 	-445

ĉF OPO4/ *B PCKFDUT EJTDPWFSFE CZ &44&/$& BMTP CFOFėU GSPN UIF VQEBUFE
QIPUPNFUSJD DBMJCSBUJPO QSFTFOUFE JO UIJT UIFTJT 4PNF PG UIFTF PCKFDUT JO QBSUJDVMBS
NȔȔȚ BOE Zȕșș FYIJCJU FYUSFNFMZ VOVTVBM MJHIU DVSWFT BOE TQFDUSB BOE XBSSBOU
BEEJUJPOBM TUVEJFT 8F XJMM BMTP VTF PVS OPO4/ *B MJHIU DVSWFT UP BTTFTT UIF FĎFDU PG
GBMTFQPTJUJWFT JO UIF 4/ *B TBNQMF PO DPTNPMPHJDBM DPOTUSBJOUT ĉJT XJMM DSJUJDBM GPS
GVUVSF XJEFėFME TVSWFZT UIBU XJMM IBWF UP SFMZ TPMFMZ PO QIPUPNFUSZ UP DMBTTJGZ UIF
UIPVTBOET PG USBOTJFOU PCKFDUT UIBU UIFZ XJMM EJTDPWFS
ĉFSF SFNBJO NBOZ JOUFSFTUJOH BOE JNQPSUBOU RVFTUJPOT BCPVU UZQF *B TVQFSOPWBF
QBSUJDVMBSMZ UIF OBUVSF PG UIFJS QSPHFOJUPST UIF QIZTJDT PG UIFJS FYQMPTJPOT FYQMBJOJOH
TFWFSBM TVCDMBTTFT PG OPOTUBOEBSE 4/ *B BOE PG DPVSTF JNQSPWJOH UIFJS QSFDJTJPO BT
TUBOEBSE DBOEMFT 'VSUIFS XF NVTU BTL XIBU DPNFT BěFS 4/ *B BT QSPCFT PG FWFO
GBSUIFS IPSJ[POT UP TUVEZ UIF QSPQFSUJFT PG UIF EBSL FOFSHZ BOE NFBTVSF UIF FYQBOTJPO
IJTUPSZ PG UIF 6OJWFSTF 8F FOE UIJT SFQPSU BT XF CFHBO JU XJUI UIF XPSET PG &EXJO
)VCCMF <ǎǈ> iĉF TFBSDI XJMM DPOUJOVF ĉF VSHF JT PMEFS UIBO IJTUPSZ *U JT OPU
TBUJTėFE BOE JU XJMM OPU CF TVQQSFTTFEu
ǉǊǋ
A
&ĞJNBUJPO BOE 1SPQFSUJFT PG UIF *MMVNJOBUJPO
$PSSFČJPO
'MBUėFME JNBHFT PCUBJOFE XJUI UIF $5*0 ǌ N BSF DPSSFDUFE VTJOH BO JMMVNJOBUJPO
DPSSFDUJPO EFSJWFE GSPN TDJFODF JNBHFT BT EFTDSJCFE JO fǋǉ 8F EFTDSJCF IFSF UIF
FTUJNBUJPO PG UIF JMMVNJOBUJPO DPSSFDUJPO UIFJS UJNFEFQFOEFODF BOE RVBOUJGZ UIF
BTTPDJBUFE TZTUFNBUJD FSSPST XJUI UIFN JO GVSUIFS EFUBJM CFMPX
"ǉ %ĹŇĽŋĽłĻ ŉļĹ *ŀŀŊŁĽłĵŉĽŃł $ŃŇŇĹķŉĽŃł
8F DSFBUF PVS JMMVNJOBUJPO DPSSFDUJPOT VTJOH UIF GPMMPXJOH QSFTDSJQUJPO
ǉ $SFBUF B NBTUFS EPNF ĚBU GSPN UIF TFU PG EPNF ĚBUT '%
Ǌ $BMJCSBUF TDJFODF GSBNFT '4 XJUI UIF NBTUFS EPNF ĚBUT
ǋ .BTL PVU BMM TUBST JO UIF SFTVMUJOH TDJFODF GSBNFT
ǌ 8BSQ BMM NBTLFE TDJFODF GSBNFT POUP B DPNNPO BTUSPNFUSJD HSJE XJUI B VOJGPSN
QMBUF TDBMF
ǉǊǌ
Ǎ /PSNBMJ[F UIF NBTLFE TDJFODF GSBNFT UP UIF TBNF BWFSBHF TLZ WBMVF
ǎ "WFSBHF UIF SFTVMUJOH GSBNFT UP QSPEVDF POF DPNCJOFE JNBHF
Ǐ /PSNBMJ[F UIF DPNCJOFE JNBHF UP B NFBO PG VOJUZ BOE UBLF UIF NVMUJQMJDBUJWF
JOWFSTF
ǐ 4NPPUI UIF OPSNBMJ[FE DPNCJOFE JNBHF XJUI B MBSHF LFSOFM UP UIF HFOFSBUF ėOBM
JMMVNJOBUJPO DPSSFDUJPO








XIFSF 4, SFQSFTFOUT UIF TNPPUIJOH LFSOFM VTFE JO UIF TUBHF BOE BOHMFE CSBDFT EFOPUF
UIF BWFSBHF 8F CJO FBDI ƥƤƦƨ× ƨƤƭƪ QJYFMƦ BNQMJėFS JNBHF CZ B GBDUPS PG ǌ BOE
TNPPUI UIF CJOOFE JNBHF XJUI B ƧƤ× ƧƤ QJYFMƦ CFGPSF SFFYQBOEJOH UIF CJOOFE JNBHF
UP UIF PSJHJOBM EJNFOTJPOT ĉJT FĎFDUJWF ǉǊǈ QJYFM TDBMF JT MBSHFS UIBO UIF TNBMM TDBMF
TUSVDUVSFT PG UIF ĚBUėFME TVDI BT PVUPGGPDVT EVTU iEPOVUTu XIJMF SFUBJOJOH UIF
MBSHFTDBMF HSBEJFOUT UIBU XF TFFL UP DPSSFDU GPS 'JOBMMZ XF DPOTUSVDU B NBTUFS
JMMVNJOBUJPODPSSFDUFE ĚBUėFME JNBHF '* WJB
'*(U) = '%(U)× *(U) 	"Ǌ

XIFSF * BOE '% BSF OPSNBMJ[FE UP BO BWFSBHF WBMVF PG ƥ.Ƥ BOE XF JOUSPEVDF U EFOPUFT
UIF OJHIU PG PCTFSWBUJPO ĉF JMMVNJOBUJPODPSSFDUFE ĚBUėFME JNBHF JT VTFE UP ĚBĨFO
UIF TDJFODF JNBHFT GSPN UIF OJHIU
"Ǌ 5ĹŁńŃŇĵŀ 4ŉĵĶĽŀĽŉŏ Ńĺ ŉļĹ *ŀŀŊŁĽłĵŉĽŃł $ŃŇŇĹķŉĽŃł
8F EJTUJOHVJTI UXP UZQFT PG DIBOHFT BĎFDUJOH UIF PQUJDBM TZTUFN
ǉ (MPCBM DIBOHFT UIBU BĎFDU BMM JNBHFT JODMVEJOH OFX EVTU HSBJOT PO UIF PQUJDT
DIBOHFT JO JOTUSVNFOU NPVOUJOH BOE NFDIBOJDBM DIBOHFT JO UIF NJSSPS TVQQPSU
ǉǊǍ
Ǌ 'MBU ėFME DIBOHFT UIBU POMZ BĎFDU PVS EPNF ĚBU JNBHFT JODMVEJOH HIPTUJOH
OPOVOJGPSNJUZ PG UIF ĚBUėFME TDSFFO BT XFMM BT JOTUBODFT XIFSF B ĚBUėFME MBNQ
CVSOU PVU
8F FYBNJOF UIF UFNQPSBM TUBCJMJUZ PG UIF JMMVNJOBUJPO DPSSFDUFE ĚBUėFMET XIFO
TVCKFDU UP CPUI UZQFT PG DIBOHFT 'SPN &RVBUJPOT "ǉ BOE "Ǌ QSPWJEFE UIF HMPCBM
DIBOHFT BSF TNBMM UIF QSPEVDU '*(U) TIPVME OPU CF TFOTJUJWF UP DIBOHFT JO UIF EPNF
ĚBUT 8F EFUFSNJOF UIF SBUJPT PG EPNF ĚBU JMMVNJOBUJPO DPSSFDUJPO BOE
JMMVNJOBUJPODPSSFDUFE ĚBUėFMET GPS BMM OJHIUT XJUIJO BO PCTFSWJOH SVO ĉJT JT
JMMVTUSBUFE JO 'JH "ǉ XIFSF XF DPNQBSF GSBNFT CFUXFFO ǊǈǈǋǈǑǊǏ BOE ǊǈǈǋǉǈǊǈ
ĉF SBUJP PG UIF JMMVNJOBUJPODPSSFDUFE ĚBUėFME JNBHFT JT XJUIJO ǈǉƻ PG VOJUZ EFTQJUF
EJĎFSFODFT BU UIF ǈǍƻ MFWFM CFUXFFO UIF ĚBUėFME BOE JMMVNJOBUJPO DPSSFDUJPO GSBNFT
8F DBMDVMBUF UIF TUBOEBSE EFWJBUJPO PG UIF SBUJP JNBHFT BT XFMM BT UIF NBYJNVN
EJĎFSFODF CFUXFFO UIF SBUJP JNBHF BOE UIF BWFSBHF PG UIF SBUJP /JHIUT GPS XIJDI UIF
TUBOEBSE EFWJBUJPO PG UIF SBUJP JT DPOTJTUFOUMZ> Ƥ.ƥƻ PS UIF NBYJNVN FSSPS PG UIF
SBUJP JT DPOTJTUFOUMZ> Ƥ.Ƨƻ BSF ĚBHHFE $PNQBSJOH PVS ĚBHHFE OJHIUT UP TVCKFDUJWF
PCTFSWJOH MPHT GPS UIF OJHIUT XF ėOE UIBU ĚBHHFE OJHIUT IBWF FYDFTTJWF NPPOMJHIU 8F
ėOE UIBU UIF JMMVNJOBUJPO DPSSFDUJPOT EFHSBEF NPSF SBQJEMZ UPXBSET GVMM NPPO JO 3
UIBO * BOE BĨSJCVUF UIJT UP UIF TUFFQFS HSBEJFOUT JO UIF TLZ CSJHIUOFTT JO 3 8F FYQMPJU
UIJT UFNQPSBM TUBCJMJUZ UP FTUJNBUF BO JMMVNJOBUJPO DPSSFDUJPO GPS ĚBHHFE OJHIUT VTJOH
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iBQM +Q``2+iBQMb 7`QK
kyyjyNkd U`M/QKHv b2H2+i2/V M/ kyyjRyky U∼R KQMi? Hi2`VX UhQTV h?2 `iBQ Q7
i?2 /QK2 ~i 7`K2b Bb b?QrM BM `2/- r?BH2 i?2 `iBQ Q7 i?2 BHHmKBMiBQM +Q``2+iBQM
7`K2b Bb b?QrM BM #Hm2X "Qi? `iBQb BM/B+i2 i?i i?2`2 `2 /Bz2`2M+2b i i?2 ∼yX8W
H2p2H #2ir22M i?2b2 irQ MB;?ibX h?2 `iBQ Q7 i?2 BHHmKBMiBQM@+Q``2+i2/ ~i@}2H/ #2@
ir22M i?2 irQ MB;?ib- b?QrM BM #H+F- Bb rBi?BM yXRW Q7 mMBiv- BM/B+iBM; i?i i?2
BHHmKBMiBQM +Q``2+iBQM Bb ++m`i2Hv ++QmMiBM; 7Q` i?2 p`BiBQMb BM i?2 /QK2 ~i BK@
;2b- /2bTBi2 i?2K #2BM; b2T`i2/ #v HKQbi  KQMi?X U"QiiQKV h?2 `iBQ Q7 i?2
BHHmKBMiBQM@+Q``2+i2/ ~i }2H/b #2ir22M kyyjyNkd M/ kyyjRyky Bb ;BM b?QrM BM
#H+F QM  }M2` b+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b BK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1SPQFSUJFT PG UIF $5*0 ǌN/BUVSBM 4ZĞFN
8F EFTDSJCF UIF QSPQFSUJFT PG UIF $5*0 ǌ N OBUVSBM TZTUFN JO UIF GPMMPXJOH TFDUJPOT
8F EFSJWF UIF TZTUFN USBOTNJTTJPO BOE DPNQVUF TZOUIFUJD DPMPS UFSNT UP UIF -BOEPMU
TZTUFN 8F VTF PVS EFUFSNJOFE USBOTNJTTJPO BMPOH XJUI TZOUIFUJD QIPUPNFUSZ PG
NPEFM 4&%T UP TUVEZ UIF EJĎFSFODFT CFUXFFO PVS GVOEBNFOUBM TQFDUSPQIPUPNFUSJD
TUBOEBSE #%ǉǏ◦ǌǏǈǐ BOE iUZQJDBMu -BOEPMU TUBST BU TJNJMBS DPMPST 'JOBMMZ XF
FTUBCMJTI TZOUIFUJD [FSP QPJOUT UP EFSJWF OBUVSBM TZTUFN NBHOJUVEFT GSPN
ĚVYDBMJCSBUFE 4&%T
#ǉ 5ŇĵłňŁĽňňĽŃł
8F NPEFM UIF USBOTNJTTJPO 5 PG UIF $5*0 ǌ N TZTUFN CZ UIF QSPEVDU PG GPVS
DPNQPOFOUT UIF BUNPTQIFSF 	"UN
 PQUJDT 	0QU
 ėMUFS 	1#
 BOE UIF 2VBOUVN
&đDJFODZ PG UIF .04"*$ ** $$%T 	2&

5(Ӈ) = 5"UN(Ӈ)× 50QU(Ӈ)× 51#(Ӈ)×2&(Ӈ) 	#ǉ

ǉǊǐ
#ǉǉ %ĹŉĹķŉŃŇ 2ŊĵłŉŊŁ &ĺĺĽķĽĹłķŏ
ĉF FJHIU 5FL $$%T UIBU DPNQSJTF UIF .04"*$ ** IBWF TMJHIUMZ EJĎFSFOU RVBOUVN
FđDJFODJFT 	MJTUFE JO 5BCMF#ǉ
 )PXFWFS XF ėOE UIF EJĎFSFODFT JO TZOUIFUJD
QIPUPNFUSZ GSPN VTJOH EJĎFSFOU RVBOUVN FđDJFODZ DVSWFT JT< Ƥ.ƤƤƥ NBH GPS CPUI 3
BOE * PWFS B XJEF SBOHF PG DPMPS $POTFRVFOUMZ XF FMFDU UP VTF B TJOHMF BWFSBHF WBMVF PG
UIF RVBOUVN FđDJFODZ GPS BMM UIF $$%T




 $$% ǉ $$% Ǌ $$% ǋ $$% ǌ $$% Ǎ $$% ǎ $$% Ǐ $$% ǐ "WFSBHF
ǋǈǈǈ ǐǑǈ ǑǏǈ Ǐǎǈ Ǐǐǈ ǑǍǈ Ǒǌǈ ǐǌǈ Ǒǎǈ ǐǐǎ
ǋǊǈǈ ǉǐǈǈ ǉǐǑǈ ǉǍǐǈ ǉǎǉǈ ǉǐǍǈ ǉǐǍǈ ǉǐǍǈ ǉǑǋǈ ǉǏǑǍ
ǋǋǌǈ ǊǊǏǈ ǊǏǑǈ ǊǊǌǈ Ǌǋǈǈ Ǌǎǌǈ ǊǏǉǈ ǊǍǌǈ ǊǏǎǈ ǊǍǋǉ
ǋǎǍǈ ǌǐǌǈ ǍǊǎǈ ǌǊǉǈ ǌǋǍǈ Ǎǋǈǈ ǍǊǏǈ ǌǑǊǈ ǍǌǑǈ ǌǑǍǍ
ǋǐǈǈ ǎǊǐǈ Ǎǎǉǈ ǍǎǊǈ ǍǏǉǈ ǎǊǉǈ ǎǉǑǈ ǍǐǊǈ ǎǍǐǈ ǎǈǈǊ
ǌǈǍǈ ǎǏǍǈ ǎǐǐǈ ǍǏǑǈ ǎǈǑǈ ǎǋǑǈ ǎǎǑǈ ǎǋǌǈ ǏǊǉǈ ǎǍǉǏ
ǌǍǈǈ Ǐǌǈǈ Ǐǌǌǈ ǎǋǎǈ ǎǍǎǈ ǏǈǏǈ ǏǊǍǈ ǏǈǊǈ Ǐǐǋǈ Ǐǉǉǎ
Ǎǈǈǈ ǏǏǑǈ ǏǑǌǈ ǎǑǑǈ Ǐǋǎǈ Ǐǎǉǈ ǏǏǐǈ ǏǍǈǈ ǐǉǌǈ ǏǎǋǑ
ǍǍǈǈ ǐǋǊǈ ǐǋǑǈ ǏǍǋǈ ǏǏǏǈ ǐǉǎǈ ǐǉǌǈ ǐǈǋǈ ǐǎǍǈ ǐǉǊǌ
ǎǈǈǈ ǐǎǐǈ ǐǏǈǈ ǐǈǋǈ ǐǌǌǈ ǐǐǋǈ ǐǏǏǈ ǐǍǉǈ ǐǑǏǈ ǐǎǉǎ
ǎǍǈǈ ǐǏǐǈ ǐǐǏǈ ǐǊǏǈ ǐǎǎǈ ǐǑǏǈ ǐǑǊǈ ǐǏǉǈ Ǒǈǎǈ ǐǏǐǈ
Ǐǈǈǈ ǐǌǏǈ ǐǎǊǈ ǐǊǐǈ ǐǌǍǈ ǐǐǌǈ ǐǎǋǈ ǐǍǏǈ ǐǐǉǈ ǐǍǐǌ
ǏǍǈǈ ǏǐǊǈ Ǐǐǋǈ Ǐǎǌǈ ǏǏǈǈ ǐǉǍǈ ǐǈǍǈ ǏǑǈǈ ǐǈǋǈ ǏǐǑǈ
ǐǈǈǈ ǎǐǌǈ ǎǐǐǈ ǎǏǈǈ ǎǐǈǈ ǏǉǑǈ ǎǐǉǈ ǎǑǍǈ Ǐǈǉǈ ǎǐǑǏ
ǐǍǈǈ Ǎǌǈǈ ǍǌǍǈ ǍǌǏǈ ǍǍǋǈ ǍǏǎǈ Ǎǌǈǈ ǍǎǍǈ Ǎǎǉǈ ǍǍǋǌ
Ǒǈǈǈ ǋǑǋǈ ǌǈǋǈ ǌǈǊǈ ǌǌǉǈ ǌǉǑǈ ǋǑǊǈ ǌǉǋǈ ǌǈǑǈ ǌǈǑǈ
ǑǍǈǈ ǊǌǍǈ ǊǍǌǈ ǊǍǌǈ ǊǍǍǈ ǊǎǊǈ ǊǌǍǈ ǊǎǊǈ Ǌǎǈǈ ǊǍǌǎ
ǉǈǈǈǈ ǉǈǑǈ ǉǉǎǈ ǉǉǐǈ ǉǊǊǈ ǉǊǈǈ ǉǈǎǈ ǉǉǐǈ ǉǉǏǈ ǉǉǍǏ
#ǉǊ 3 ĵłĸ *0ńŉĽķĵŀ 'ĽŀŉĹŇň
ĉF .04"*$ ** VTFT ėMUFST UIBU BSF ǉǌǎ×ǉǌǎ NN BOE∼ǉǊ NN UIJDL ĉF
USBOTNJTTJPO PG UIF 3 	/0"0 DPEF Dǎǈǈǌ
 BOE * ėMUFS 	DǎǈǊǐ
 XFSF NFBTVSFE CZ
$5*0 TUBĎǮ VTJOH BO 0DFBO0QUJDT 4Ǌǈǈǈ TQFDUSPNFUFS ĉF 4Ǌǈǈǈ JT B DSPTTFE
$[FSOZ5VSOFS TQFDUSPNFUFS DPOėHVSFE XJUI B ǎǈǈ MONN HSBUJOH CMB[FE BU ǏǍǈ ON
GPS NFBTVSFNFOUT PWFS ǎǈǈmǉǊǈǈ ON .FBTVSFNFOUT XFSF PCUBJOFE UISPVHI B ǉǈ ӉN
ǮIĨQXXXDUJPOPBPFEVOPBPDPOUFOUNPTBJDėMUFST
ǉǊǑ
XJEF TMJU DPVQMFE UP B ėCFS PQUJD XJUI ǌǈǈ ӉN DPSF EJBNFUFS ĉF SFTVMUJOH PQUJDBM
SFTPMVUJPO JT∼ǉǈ ON '8). ĉF ėMUFST BSF JMMVNJOBUFE XJUI B (FOFSBM &MFDUSJD ǏǐǏ
IBMPHFO MBNQ XJUI RVBSU[ CVMC JEFOUJDBM UP UIPTF VTFE UP JMMVNJOBUF UIF ǌ N ĚBUėFME
TDSFFO UISPVHI B HSPVOE HMBTT EJĎVTFS ĉF TQFDUSVN JT QSPKFDUFE POUP B ƥ× ƦƤƨƬ QJYFM
$$% BSSBZ BOE EJHJUJ[FE "O 0DFBO0QUJDT )(ǉ )F"S MBNQ QSPEVDFT SFGFSFODF
TQFDUSBM GFBUVSFT UP EFUFSNJOF UIF QJYFMUPXBWFMFOHUI USBOTGPSNBUJPO ĉF
USBOTGPSNBUJPO JT NPEFMFE BT B TJNQMF DVCJD QPMZOPNJBM ĉF DFOUSBM XBWFMFOHUI PG UIF
ėMUFST JT TIJěFE∼ǉǍª UP UIF CMVF XIFO NPVOUFE JO UIF QSJNF GPDVT PG UIF G/Ʀ.Ƭƫ CFBN
XJUI "%$ SFMBUJWF UP NFBTVSFNFOUT BU OPSNBM JODJEFODF ĉF TIJě JT JODMVEFE JO UIF
QSPWJEFE USBOTNJTTJPO DVSWF
#ǉǋ 5ĹŀĹňķŃńĹ 0ńŉĽķň
"T UIF .04"*$ ** JT NPVOUFE BU QSJNF GPDVT UIF USBOTNJTTJPO PG UIF PQUJDT JT
EPNJOBUFE CZ UIF XBWFMFOHUI EFQFOEFOU SFĚFDUJWJUZ PG UIF QSJNBSZ NJSSPS BOE JT XFMM
NPEFMFE CZ UIF SFĚFDUJWJUZ PG BMVNJOJVN ĉF USBOTNJTTJPO PG UIF "%$ǯ XBT NFBTVSFE
UP BCPWF ǐǍƻ CFUXFFO ǋǍǈǈmǐǍǈǈ ª ĉF USBOTNJTTJPO PG UIF "%$ EPFT GBMM
TJHOJėDBOUMZ JO UIF VMUSBWJPMFU CVU UIJT IBT OP FĎFDU PO PVS 3* QIPUPNFUSZ ĉF ESPQ
PĎ JO UIF SFE JT WFSZ HSBEVBM BOE UIF USBOTNJTTJPO BU ǉǈǈǈǈª JT∼ǏǍƻ
#ǉǌ "ŉŁŃňńļĹŇĽķ 5ŇĵłňŁĽňňĽŃł
.ǈǏ VTFE B NPEFM PG UIF BUNPTQIFSJD USBOTNJTTJPO EFSJWFE GSPN PCTFSWBUJPOT PG
TQFDUSPQIPUPNFUSJD TUBOEBSET XJUI SFNPWBM PG UFMMVSJD GFBUVSFT ĉF SFTVMUJOH
BUNPTQIFSJD NPEFM XIJMF SFBTPOBCMZ QSFDJTF EFQFOET PO UIF TUBOEBSE VTFE BOE UIF
EFUBJMT PG UIF SFEVDUJPO QBSUJDVMBSMZ PO UIF ėU PG B TNPPUI QTVFEPDPOUJOVVN 8F
HFOFSBUF BO BUNPTQIFSJD NPEFM VTJOH UIF .0%5Ć/ǌ DPEF ĉF HFOFSBUFE
BUNPTQIFSF JT BQQSPQSJBUF GPS BO BJSNBTT PG ǉ BOE DPOTJTUT PG Ǌ NN 1.8 PG XBUFS
WBQPS BU BO BMUJUVEF PG Ǌ LN DPOWPMWFE XJUI UIF BUNPTQIFSJD TDBĨFSJOH GVODUJPO BOE
UIF USBOTNJTTJPO GSPN BFSPTPMT ĉF EJĎFSFODFT CFUXFFO PVS BUNPTQIFSJD NPEFM BOE
UIBU FNQMPZFE JO .ǈǏ BSF QSJNBSJMZ JO UIF TUSFOHUI PG UIF BCTPSQUJPO GFBUVSFT XJUI UIF
MBSHFTU EJĎFSFODFT PO UIF SFEXJOH PG UIF * CBOE 	> ƭƩƤƤ ª
 ĉF EJĎFSFODFT SFTVMU JO
BO< Ƥ.ƤƤƥ NBH DIBOHF JO TZOUIFUJD DPMPST PWFS B XJEF SBOHF 	OPUF UIBU UIF .ǈǏ
ǯIĨQXXXDUJPOPBPFEVNPTBJDNBOVBMQGBED@QBQFSQT
ǉǋǈ
USBOTNJTTJPO JT QSPWJEFE JO FSHTª BOE NVTU CF EJWJEFE CZ Ӈ GPS DPNQBSJTPO XJUI UIJT
XPSL

ĉF UPUBM TZTUFN UISPVHIQVU BU BO BJSNBTT PG VOJUZ JT MJTUFE JO 5BCMF #Ǌ
.FBTVSFNFOUT PG UIF TZTUFN UISPVHIQVU VTJOH B UVOBCMF MBTFS DBMJCSBUFE UP B /*45
QIPUPEJPEF XFSF DPOTJTUFOU XJUI UIF QSPEVDU PG FBDI DPNQPOFOU <ǉǋǍ> 8F DPVME OPU
NFBTVSF UIF TZTUFN UISPVHIQVU PG UIF * ėMUFS 	DǎǈǈǍ
 VTFE WFSZ FBSMZ JO UIF TVSWFZ BOE
SFQMBDFE BěFS TJHOJėDBOU EBNBHF JO /PWFNCFS ǊǈǈǊ
#Ǌ 4ŏłŉļĹŉĽķ $ŃŀŃŇ 3ĹŀĵŉĽŃłň
8F EFSJWF TZOUIFUJD DPMPS UFSNT CFUXFFO UIF $5*0 OBUVSBM TZTUFN BOE UIF -BOEPMU
OFUXPSL VTJOH B QSPDFEVSF TJNJMBS UP UIBU PG 4USJU[JOHFS FU BM <ǉǋǋ> 8F BQQSPYJNBUF
UIF -BOEPMU QBTTCBOET VTJOH UIF $PVTJOT 3$ BOE *$ USBOTNJTTJPOT QVCMJTIFE JO #FTTFMM
<ǉǈ> DPOWPMWFE XJUI B NPEFM BUNPTQIFSF BOE TIJěFE JO XBWFMFOHUI CZ B TNBMM
BNPVOU ρӇ ĉF TIJěT BSF EFUFSNJOFE CZ DPNQBSJOH UIF PCTFSWFE -BOEPMU QIPUPNFUSZ
PG UIF OPOWBSJBCMF TUBOEBSET JO UIF TQFDUSBM MJCSBSZ PG 4USJU[JOHFS FU BM <ǉǋǋ> UP UIFJS
TZOUIFUJD QIPUPNFUSZ BOE TIJěJOH UIF QBTTCBOET XJUIPVU TIJěJOH UIF BUNPTQIFSJD
GFBUVSFT VOUJM UIF 3 BOE * TZOUIFUJD BOE PCTFSWFE QIPUPNFUSZ BHSFFE XJUI B DPMPS UFSN
DPOTJTUFOU XJUI [FSP JO 7− 3 7− * BOE 3− * 8F ėOE UIBU UIF 3 BOE * #FTTFMM ėMUFST
IBWF UP CF CMVFTIJĜFE CZ ǋǎ ª BOE ǉǊ ª JO 3 BOE * SFTQFDUJWFMZ 6TJOH PVS EFUFSNJOBUJPO
PG UIF $5*0 TZTUFN UISPVHIQVU JO 5BCMF #Ǌ XF DPNQBSF TZOUIFUJD QIPUPNFUSZ PG UIF
TQFDUSBM MJCSBSZ UP TZOUIFUJD QIPUPNFUSZ UISPVHI UIF TIJěFE #FTTFMM QBTTCBOET 8F
EFSJWF TZOUIFUJD -BOEPMUUP$5*0 DPMPS USBOTGPSNBUJPOT BOE ėOE
D33−*(4ZO) = −Ƥ.ƤƧƧ BOE D*3−*(4ZO) = Ƥ.Ƥƨƫ ĉF SFTVMUT PG UIJT BOBMZTJT BSF QSFTFOUFE
JO 'JHVSF #ǉ
ĉF TZOUIFUJD DPMPS UFSN JO 3 JT JO FYDFMMFOU BHSFFNFOU XJUI UIF DPMPS UFSN
EFUFSNJOFE GSPN QIPUPNFUSJD PCTFSWBUJPOT CVU UIFSF JT B TJHOJėDBOU EJTDSFQBODZ JO *
" CMVFTIJě PG∼ǌǈ ª UP UIF * #FTTFMM USBOTNJTTJPO JT SFRVJSFE UP SFQSPEVDF UIF PCTFSWFE
-BOEPMUUP$5*0 DPMPS UFSN JO * CVU B TIJě PG UIJT TJ[F JOUSPEVDFT B OPO[FSP 3− *
DPMPSUFSN CFUXFFO UIF PCTFSWFE BOE TZOUIFUJD -BOEPMU NBHOJUVEFT ĉFSF JT OP
XBWFMFOHUI TIJě GPS UIF #FTTFMM EFUFSNJOBUJPO PG * TVDI UIBU UIF TZOUIFUJD BOE
PCTFSWFE -BOEPMU NBHOJUVEFT BOE UIF TZOUIFUJD $5*0 BOE TZOUIFUJD -BOEPMU
NBHOJUVEFT TJNVMUBOFPVTMZ BHSFF XJUI OPO[FSP DPMPS UFSNT 'VOEBNFOUBMMZ
ǉǋǉ
6B;m`2 "XR, UhQT M/ JB//H2V _2bB/mHb #2ir22M Q#b2`p2/ UP#bV GM/QHi K;MB@
im/2b M/ bvMi?2iB+ UavMV K;MBim/2b Q7 NN MQM@p`B#H2 bi`b BM i?2 bT2+i`H HB#``v
Q7 ai`BixBM;2` 2i HX (Rjj)- b  7mM+iBQM Q7 i?2 Q#b2`p2/ GM/QHi +QHQ` BM/B+i2/ 7Q`
3 UG27i TM2HbV M/ * U_B;?i TM2HbVX h?2 GM/QHi Tbb#M/b `2 KQ/2H2/ #v b?B7i@
BM; i?2 "2bb2HH (Ry) /2i2`KBMiBQMb BM rp2H2M;i? #v ρӇ = −Ƨƪ ³ M/ −ƥƦ ³ BM 3
M/ * `2bT2+iBp2HvX  bQHB/ #H+F HBM2 i ρ. = Ƥ Bb BM+Hm/2/ b  pBbmH ;mB/2X U"Qi@
iQKV avMi?2iB+ +QHQ` i`Mb7Q`KiBQMb #2ir22M Qm` /2i2`KBMiBQM Q7 i?2 *hAP bvbi2K
i?`Qm;?Tmi M/ i?2 KQ/2H GM/QHi bvbi2K i?`Qm;?Tmi 7Q` 3 UG27iV M/ * U_B;?iV `2@
bT2+iBp2HvX h?2 Q#b2`p2/ +QHQ` `2HiBQMb 7`QK T?QiQK2i`B+ K2bm`2K2Mib Bb BM/B+i2/
#v /b?2/ #Hm2 HBM2b- r?BH2 i?2 #2bi@}i `2HiBQM iQ i?2 bvMi?2iB+ T?QiQK2i`v Bb BM/B@
+i2/ #v  bQHB/ #H+F HBM2X h?2`2 Bb 2t+2HH2Mi ;`22K2Mi BM 3X q2 #2HB2p2 i?i i?2
/Bb;`22K2Mi BM * Bb  `2bmHi Q7 MQi KQ/2HHBM; i?2 `QHH@Qz BM i?2 /2i2+iQ` [mMimK
2{+B2M+v 7Q` i?2 KQ/2H GM/QHi i?`Qm;?TmiX  #Hm2 b?B7i Q7 −ƨƤ ³ Bb bm{+B2Mi iQ `2@
+Qp2` i?2 Q#b2`p2/ GM/QHi@iQ@*hAP +QHQ` i2`K BM *- #mi BMi`Q/m+2b  bKHH +QHQ` i2`K
#2ir22M i?2 Q#b2`p2/ M/ bvMi?2iB+ GM/QHi K2bm`2K2Mib BM 3− *X h?2 Q#b2`p2/ M/
bvMi?2iB+ T?QiQK2i`v Q7 ".YRd◦9dy3- mbBM; i?2 *GaS1* a1.- Bb BM/B+i2/ #v 
#Hm2 b[m`2 BM HH i?2 THQibX h?2`2 Bb  ∼RW Qzb2i #2ir22M i?2 ~mt +HB#`iBQM Q7 i?2
*GaS1* ".YRd◦9dy3 a1.- M/ i?2 K2M ~mt +HB#`iBQM Q7 i?2 ai`BixBM;2` 2i HX
(Rjj) bT2+i`H HB#``vX
ǉǋǊ









R : ∆λ = −36.4 A˚









I : ∆λ = −12.4 A˚











































cRR−I (Syn) = −0.034
cRR−I (Obs) = −0.030



























cIR−I (Syn) = 0.047































BQQSPYJNBUJOH UIF -BOEPMU * QBTTCBOE CZ B TIJěFE #FTTFMM * ėMUFS JT OPU BDDVSBUF BT UIF
TIBQF PG UIFTF ėMUFST EJĎFS 4QFDJėDBMMZ UIF USBOTNJTTJPO JO UIF * CBOE JT TJHOJėDBOUMZ
BĎFDUFE CZ UIF SPMMPĎ JO UIF EFUFDUPS RVBOUVN FđDJFODZ XIJDI JT OPU JODMVEFE JO UIF
#FTTFMM EFUFSNJOBUJPO ĉF EFUFDUPS RVBOUVN FđDJFODZ JT FĎFDUJWFMZ DPOTUBOU PWFS 3
BOE UIFSFGPSF IBT BO JOTJHOJėDBOU FĎFDU PO UIF TIBQF PG UIF USBOTNJTTJPO $VSSFOU BOE
GVUVSF TVSWFZT PCTFSWJOH JO HSJ[ XJMM CF BCMF UP DBMJCSBUF UP QIPUPNFUSJD TZTUFNT TVDI
BT 4%44 1BO45"334 BOE 4LZ.BQQFS XIJDI IBWF XFMM NFBTVSFE TZTUFN SFTQPOTFT
#ǋ 5ļĹ.ĵĻłĽŉŊĸĹň Ńĺ #%ǉǏ◦ǌǏǈǐ Ľł ŉļĹ $5*0 ǌ Ł/ĵŉŊŇĵŀ 4ŏňŉĹŁ
ĉF USBOTGPSNBUJPOT EFėOFE CZ FRVBUJPO ǋǌ BSF DPOTUSVDUFE TVDI UIBU UP ėSTU PSEFS
UIF OBUVSBM TZTUFN NBHOJUVEFT PG #%ǉǏ◦ǌǏǈǐ BSF FRVBM UP JUT -BOEPMU NBHOJUVEFT JO
3 BOE * )PXFWFS TJODF XF DPVME OPU PCTFSWF #%ǉǏ◦ǌǏǈǐ EJSFDUMZ XF EFUFSNJOF UIF
DPFđDJFOUT PG UIF USBOTGPSNBUJPO FRVBUJPOT VTJOH UIF -BOEPMU OFUXPSL PG TUBST *O UIJT
TFDUJPO XF RVBOUJGZ UIF EJĎFSFODF JO OBUVSBM TZTUFN NBHOJUVEFT CFUXFFO
#%ǉǏ◦ǌǏǈǐ BOE -BOEPMU TUBST XJUI 3− * DPMPS TJNJMBS UP JU CZ FYBNJOJOH UIF
QIPUPNFUSJD SFTJEVBM
Ҿ-5 = .ƨN −.- − D.ƨN(3−*)-((3− *)- − Ƥ.ƧƦ) 	#Ǌ

#Z DPOTUSVDUJPO UIF BWFSBHF SFTJEVBM 〈Ҿ-〉 = Ƥ GPS BWFSBHF -BOEPMU TUBST 'PMMPXJOH
3FHOBVMU FU BM <ǉǉǉ> XF DPOTJEFS UIF QIPUPNFUSJD SFTJEVBM BSJTJOH GSPN NFUBMMJDUZ BOE
TVSGBDF HSBWJUZ FYUJODUJPO EJĎFSFODFT CFUXFFO #%ǉǏ◦ǌǏǈǐ BOE UIF BWFSBHF -BOEPMU
TUBS BOE DPOTJEFS UIF TZTUFNBUJD FĎFDU PG B QPTTJCMF GBJOU VOSFTPMWFE DPNQBOJPO ĉF
WBSJPVT FĎFDUT DPOTJEFSFE BSF JMMVTUSBUFE JO 'JHVSF #Ǌ
#ǋǉ .ĹŉĵŀŀĽķĽŉŏ ĵłĸ 4ŊŇĺĵķĹ (ŇĵŋĽŉŏ
8F EFUFSNJOF UIF EJĎFSFODF JO TZOUIFUJD 3 BOE * ǌN NBHOJUVEFT SFTJEVBMT CFUXFFO
#%ǉǏ◦ǌǏǈǐ BOE iUZQJDBMu -BOEPMU TUBST XJUI NFUBMMJDJUZ [./)] = −Ƥ.Ʃ BOE
MPH(H) = ƨ.Ƥ BT B GVODUJPO PG UIF EJĎFSFODF JO TZOUIFUJD 3− * DPMPS PWFS
Ǎǎǈǈ ,< 5FĎ <ǎǍǈǈ , 8F ėOE UIF SFMBUJPOTIJQ CFUXFFO UIF NFBO NBHOJUVEF
ǉǋǌ
6B;m`2 "Xk, UhQT G27iV avMi?2iB+ +QHQ`b Q7 S?Q2MBt a1.b b  7mM+iBQM Q7 K2iHHB+@
Biv- +QKT`2/ iQ i?2 bvMi?2iB+ +QHQ` Q7 i?2 *GaS1* a1. Q7 ".YRd◦9dy3X h?2 #2bi
KQ/2H ?b 52z = ƪƥƤƤ E M/ [./)] = −Ʀ.Ƥ /2tX UhQT _B;?iV *QKT`BbQM Q7 i?2
*GaS1* a1. M/ i?2 /QTi2/ S?Q2MBt KQ/2HX h?2 /QTi2/ KQ/2H 7Q` i?2 +QKTM@
BQM Q7 ".YRd◦9dy3 ?b 52z = ƧƤƤƤ E M/ [./)] = −Ʀ.Ƥ /2tX LQ`KHBx2/ *hAP 9 K
UbQHB/V M/ "2bb2HH U/b?2/V i`MbKBbbBQMb BM 3 U`2/V M/ * UQ`M;2V `2 b?QrM 7Q`
+QKT`BbQMX UJB//H2V .Bz2`2M+2 BM T?QiQK2i`B+ `2bB/mH- Ҿ-- UBM i?2 b2Mb2 Q7 ".YRd
K; KBMmb GM/QHi K; U52z, [./)]VV Qp2`  `M;2 Q7 i2KT2`im`2 M/ K2iHHB+Biv
7Q` 3 UJGV M/ * UJ_V pb i?2 /Bz2`2M+2 BM 3 − * +QHQ` UBM i?2 b2Mb2 Q7 ".YRd +QHQ`
KBMmb GM/QHi +QHQ`VX h?2 2z2+i Q7 +?M;BM; K2iHHB+Biv Bb M2;HB;B#H2 BM *X U"QiiQK
G27iV h?2 pHm2b Q7 Ҿ- i ρ(3 − *) = Ƥ 7Q` i?2 /Bz2`2Mi K2iHHB+BiB2bX h?2 ivTB+H
K2iHHB+Biv Q7 GM/QHi bi`b U[./)] = −Ƥ.Ʃ /2tV Bb BM/B+i2/ #v i?2 p2`iB+H HBM2X U"Qi@
iQK _B;?iV .2pBiBQMb 7`QK i?2 `2HiBQM Q7 Ҿ- i [./)] = −Ƥ.Ʃ /2t `2 b?QrM 7Q`
+?M;2b BM bm`7+2 ;`pBiv U/b?2/V- 2tiBM+iBQM U/Qi@/b?2/V M/ i?2 //BiBQM Q7 
+QKTMBQM U/Qi@/b?2/ ;`2vV 7Q` 3 U`2/V M/ * UQ`M;2VX
ǉǋǍ

























Phoenix Models LTE 6100K
LTE 6000K
CALSPEC BD+17
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SFTJEVBM BOE EJĎFSFODF JO 3− * DPMPS UP CF MJOFBS GPS CPUI 3 BOE * 8F EFUFSNJOF UIF
JOUFSDFQU BU 3− * = Ƥ.ƧƦ BOE ėOE 	JO UIF TFOTF PG #%ǉǏ◦ǌǏǈǐ NBHNJOVT -BOEPMU
NBH
 UIBU Ҿ- < Ƥ.ƤƤƥ NBH GPS CPUI 3 BOE *
5P NFBTVSF UIF FĎFDU PG TVSGBDF HSBWJUZ BMPOF XF TFMFDU TZOUIFUJD 4&%T XJUI UIF
TBNF QBSBNFUFST BT BCPWF FYDFQU BU MPH(H) = ƨ.Ʃ 8F NFBTVSF UIF EJĎFSFODF JO UIF
SFTJEVBM UP OPSNBM -BOEPMU TUBST Ҿ-. DBVTFE CZ QFSUVSCJOH UIF TZOUIFUJD 4&%T GSPN
MPH(H) = ƨ.Ƥ UP MPH(H) = ƨ.Ʃ 8F ėOE UIF FĎFDU PG DIBOHJOH TVSGBDF HSBWJUZ PO UIF
EJĎFSFODF JO SFTJEVBM 	JO UIF TFOTF PG SFTJEVBM BU MPH(H) = ƨ.ƩNJOVT SFTJEVBM BU
MPH(H) = ƨ.Ƥ
 JT Ҿ-3 < Ƥ.ƤƤƥ NBH XIJMF Ҿ-* ≈ +Ƥ.ƤƤƦ NBH ĉF DPNCJOFE FĎFDU PG
NFUBMMJDJUZ BOE TVSGBDF HSBWJUZ MFBET UP B OFHMJHJCMF EJĎFSFODF JO 3 BOE B OFU Ҿ-* PG
∼ǈǈǈǉ NBH
#ǋǊ &ŎŉĽłķŉĽŃł
3FHOBVMU FU BM <ǉǉǉ> FYQSFTT UIF EJTUBODF PG #%ǉǏ◦ǌǏǈǐ GSPN UIF TUFMMBS MPDVT JO
7− 3,3− * JO UFSNT PG UIF FĎFDU PG UIF EJĎFSFODF JO FYUJODUJPO BOE UIF EJĎFSFODF JO
NFUBMMJDJUZ 	UIF FĎFDU PG TVSGBDF HSBWJUZ CFJOH OFHMJHJCMF PWFS UIF DPMPS SBOHF JO
RVFTUJPO
 )BWJOH EFUFSNJOFE UIF FĎFDU PG B EJĎFSFODF JO NFUBMMJDJUZ VTJOH B QSPDFEVSF
TJNJMBS UP UIBU BCPWF UIFZ GPVOE UIF EJĎFSFODF JO UIF SFEEFOJOH CFUXFFO #%ǉǏ◦ǌǏǈǐ
BOE -BOEPMU TUBST PG TJNJMBS DPMPS UP CF ρ&(#− 7)∼ǈǈǌǍ NBH
8F SFEEFO UIF TZOUIFUJD 4&% PG #%ǉǏ◦ǌǏǈǐ CZ UIJT BNPVOU BOE FYBNJOF UIF
EJĎFSFODF JO UIF SFTJEVBM UP OPSNBM -BOEPMU TUBST 	JO UIF TFOTF PG SFTJEVBM XJUI
SFEEFOFE 4&%NJOVT SFTJEVBM XJUI VOSFEEFOFE 4&%
 UP CF MFTT UIBO ǈǈǈǉ NBH JO 3
BOE≈ Ƥ.ƤƤƥ NBH JO *
ĉF DPNCJOFE FĎFDU PG UIF EJĎFSFODF JO NFUBMMJDJUZ TVSGBDF HSBWJUZ BOE FYUJODUJPO JT
GPVOE UP CF Ҿ-3 = Ƥ.ƤƤƥ NBH BOE Ҿ-* = Ƥ.ƤƤƦ NBH ĉFTF PĎTFUT BSF BEEFE UP UIF
ėSTU PSEFS FTUJNBUFT PG UIF NBHOJUVEFT PG #%ǉǏ◦ǌǏǈǐ
#ǋǋ #ĽłĵŇĽŉŏ
6TJOH UIF FTUJNBUFT GSPN 3BNÎSF[ FU BM <ǉǉǈ> GPS UIF DPNQBOJPO PG #%ǉǏ◦ǌǏǈǐ
	5FĎ = ƧƤƤƤL MPH(H) = ƨ.Ʃ BOE [./)] = −Ʀ
 XF DPNQVUF UIF EJĎFSFODF JO
QIPUPNFUSJD SFTJEVBMT BOE ėOE 	JO UIF TFOTF PG XJUI DPNQBOJPONJOVT XJUIPVU
DPNQBOJPO
 UIBO Ҿ-3,* ≈ Ƥ.ƤƤƥ NBH "T XF EP OPU LOPX UIF GSBDUJPO PG -BOEPMU TUBST
ǉǋǏ
UIBU BSF BMTP JO CJOBSJFT XF USFBU UIFTF PĎTFUT BT TZTUFNBUJD FSSPST
#ǌ 1ļŃŉŃŁĹŉŇĽķ ;ĹŇŃ 1ŃĽłŉň
8JUI UIF -BOEPMU NBHOJUVEFT PG #%ǉǏ◦ǌǏǈǐ 	3 =Ǒǉǎǎ NBH BOE * =ǐǐǌǎ NBH
 BOE
UIF QIPUPNFUSJD SFTJEVBMT DBVTFE CZ UIF EJĎFSFODFT JO NFUBMMJDJUZ TVSGBDF HSBWJUZ BOE
FYUJODUJPO UP UZQJDBM -BOEPMU TUBST DPNQVUFE JO UIF QSFWJPVT TFDUJPO XF JOWFSU
FRVBUJPO ǋǋ UP EFSJWF TZOUIFUJD QBTTCBOE [FSP QPJOUT GPS 3 BOE * BOE ėOE
;13ƨN = −Ʀƥ.ƪƨƭ± Ƥ.ƤƤƥ NBH
;1*ƨN = −ƦƦ.ƧƤƩ± Ƥ.ƤƤƦ NBH
	#ǋ

ĉFTF WBMVFT EJĎFS GSPN UIF WBMVFT EFUFSNJOFE VTJOH UIF 4USJU[JOHFS FU BM <ǉǋǋ> 4&%
MJCSBSZ CZ ǈǈǉǊ NBH ĉJT EJĎFSFODF JT MJLFMZ UIF SFTVMU PG B EJĎFSFODF JO ĚVY
DBMJCSBUJPO CFUXFFO $"-41&$ BOE 4USJU[JOHFS FU BM <ǉǋǋ> BT JMMVTUSBUFE JO 'JHVSF #ǉ
8F VTF UIF $"-41&$ 4&% PG #%ǉǏ◦ǌǏǈǐ GPS UIF EFUFSNJOBUJPO PG QBTTCBOE [FSP
QPJOUT BT JUT ĚVY DBMJCSBUJPO JT OPU BĎFDUFE CZ BUNPTQIFSJD USBOTNJTTJPO BOE IBT CFFO
DBSFGVMMZ TUVEJFE CZ TFWFSBM HSPVQT
#Ǎ %ĽĺĺĹŇĹłķĹň Ľł/ĵŉŊŇĵŀ 4ŏňŉĹŁ%ĹĺĽłĽŉĽŃł ŉŃ ŉļĹ ǌ ŏĹĵŇ%ĵŉĵ3Ĺ
ŀĹĵňĹ
.ǈǏ UJFE UIF OBUVSBM TZTUFN PG UIF ǌN UP -BOEPMU VTJOH һ -ZS BT UIFJS GVOEBNFOUBM
TUBOEBSE XJUI (3− *)-BOEPMU = Ƥ *O BEEJUJPO B TMJHIUMZ TUFFQFS D*3−* DPMPS UFSN XBT
FNQMPZFE JO UIBU XPSL BOE XF FYQFDU B EJĎFSFODF PO UIF PSEFS PG UIF QSPEVDU PG
EJĎFSFODF PG UIF DPMPS UFSNT BOE UIF BWFSBHF DPMPS PG -BOEPMU TUBST 〈(3− *)-BOEPMU〉
5P ėSTU PSEFS UIF EJĎFSFODFT CFUXFFO UIF QIPUPNFUSZ PG TUBST JO UIJT XPSL BOE .ǈǏ
BSF UIF SFTVMU PG UIF EJĎFSFODFT CFUXFFO UIF EFėOJUJPO PG UIF QIPUPNFUSJD TZTUFN JO
&RVBUJPO ǋǌ BOE UIF .ǈǏ EFėOJUJPO
ǉǋǐ
ρ3 ≈ D33−* × (3− *)#%+ƥƫ
≈ −Ƥ.ƤƧƤ× Ƥ.ƧƦ
≈ −Ƥ.Ƥƥ NBH
ρ* ≈ D*3−* × (3− *)#%+ƥƫ
+ ρD*3−* × (〈(3− *)-BOEPMU〉 − (3− *)#%+ƥƫ)




)PXFWFS XF IBWF UBLFO WBSJPVT NFBTVSFT UP JNQSPWF UIF DBMJCSBUJPO PG UIF OBUVSBM
TZTUFN XJUI B WJFX UP NJOJNJ[JOH PVS PWFSBMM QIPUPNFUSJD FSSPS CVEHFU BT EJTDVTTFE JT
fǋǌǉ $POTFRVFOUMZ UIF NFUIPEPMPHZ VTFE JO UIJT UIFTJT EJĎFST TVCTUBOUJBMMZ GSPN
UIBU VTFE JO .ǈǏ *O QBSUJDVMBS UIJT XPSL VTFT PCTFSWBUJPOT PG UIF &44&/$& ėFMET UJFE
EJSFDUMZ UP -BOEPMU ėFMET XIFSFBT .ǈǏ UJFE UIF ǌN QIPUPNFUSZ UP ǈǑN PCTFSWBUJPOT
PG ėFME TUBST UIBU XFSF JO UVSO UJFE UP -BOEPMU ĉJT JT B QPUFOUJBM TPVSDF PG BEEJUJPOBM
EJĎFSFODFT BCPWF UIF FYQFDUFE ǉƻ MFWFM




 2& 'JMUFS 0QUJDT "UNPTQIFSF 5PUBM
3 	Dǎǈǈǌ

ǍǌǏǈ ǈǐǈǉǐ ǈǈǈǈǈ ǈǑǈǐǏ ǈǐǌǈǈ ǈǈǈǈǈ
ǍǌǏǍ ǈǐǈǊǌ ǈǈǈǈǈ ǈǑǈǐǎ ǈǐǌǈǈ ǈǈǈǈǈ
Ǎǌǐǈ ǈǐǈǊǑ ǈǈǈǈǈ ǈǑǈǐǎ ǈǐǌǈǈ ǈǈǈǈǈ
ǍǌǐǍ ǈǐǈǋǌ ǈǈǈǈǈ ǈǑǈǐǎ ǈǐǌǉǈ ǈǈǈǈǈ
ǍǌǑǈ ǈǐǈǋǑ ǈǈǈǈǑ ǈǑǈǐǎ ǈǐǌǉǈ ǈǈǈǈǎ
ǍǌǑǍ ǈǐǈǌǍ ǈǈǈǉǍ ǈǑǈǐǍ ǈǐǌǉǈ ǈǈǈǈǑ
ǍǍǈǈ ǈǐǈǍǈ ǈǈǈǉǑ ǈǑǈǐǍ ǈǐǌǉǈ ǈǈǈǉǊ
ǍǍǈǍ ǈǐǈǍǍ ǈǈǈǊǈ ǈǑǈǐǍ ǈǐǌǊǈ ǈǈǈǉǊ
ǍǍǉǈ ǈǐǈǎǉ ǈǈǈǊǈ ǈǑǈǐǌ ǈǐǌǊǈ ǈǈǈǉǊ
ǍǍǉǍ ǈǐǈǎǏ ǈǈǈǊǍ ǈǑǈǐǌ ǈǐǌǊǈ ǈǈǈǉǍ
ǍǍǊǈ ǈǐǈǏǊ ǈǈǈǋǈ ǈǑǈǐǌ ǈǐǌǊǈ ǈǈǈǉǑ
ǍǍǊǍ ǈǐǈǏǐ ǈǈǈǋǑ ǈǑǈǐǌ ǈǐǌǊǈ ǈǈǈǊǌ
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h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P#D2+ib
.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
Cǈǉǈ
ǍǊǍǌǏǉǉǑǋ 3 Ǌǈǎǈǎ ǉǎǍǏǍ
ǍǊǍǌǏǉǊǐǈ * ǈǋǐǉǐ Ǌǉǉǈǉ
ǍǊǍǍǉǉǏǏǊ 3 ǈǉǊǑǐ Ǌǈǈǉǌ
ǍǊǍǍǍǉǈǊǎ 3 ǈǍǍǌǉ ǉǊǋǎǋ
ǍǊǍǍǍǉǊǋǊ 3 ǈǊǏǋǌ ǈǐǍǐǋ
ǍǊǍǍǍǉǌǋǑ * ǈǉǏǉǋ ǈǎǎǎǌ
ǍǊǍǍǑǉǉǋǍ 3 ǉǍǈǋǌ ǉǋǌǐǏ
ǍǊǍǎǉǉǌǊǐ 3 ǉǉǏǊǌ ǈǏǐǉǋ
ǍǊǍǐǋǉǏǌǎ 3 ǍǑǏǏǌ ǈǌǍǍǎ
ǍǊǍǐǋǉǏǑǊ * Ǐǐǐǋǐ ǉǉǑǎǌ
ǍǊǍǐǑǉǌǎǎ 3 ǏǌǎǏǏ ǈǌǎǉǉ
ǍǊǍǐǑǉǍǉǋ * ǐǌǐǉǉ ǈǎǎǌǊ
ǍǊǍǑǋǉǍǏǉ 3 ǏǉǍǐǈ ǉǊǈǏǍ
ǍǊǍǑǋǉǎǉǏ * ǎǋǐǈǈ ǉǐǊǌǐ
ǍǊǍǑǋǉǎǐǏ * ǉǈǋǈǑǊ ǉǏǈǌǋ
ǍǊǎǈǎǉǏǋǋ 3 ǍǊǉǌǍ ǈǋǐǐǍ
ǍǊǎǈǎǉǏǐǈ * ǏǉǋǍǑ ǈǎǌǐǑ
ǍǊǎǉǌǉǐǉǊ 3 ǋǑǐǎǋ ǈǍǑǎǊ
ǍǊǎǉǌǉǐǍǉ * ǌǏǋǎǉ ǉǉǐǋǉ
ǍǊǎǉǐǉǊǍǊ 3 ǉǎǑǌǍ ǈǍǍǐǋ
ǍǊǎǉǐǉǊǑǐ * ǌǐǐǎǌ ǉǈǊǈǑ
ǍǊǎǊǊǉǉǎǋ 3 ǋǋǊǎǈ ǈǐǊǉǍ
ǍǊǎǊǊǉǊǉǉ * ǊǍǍǎǉ ǉǎǈǋǐ
ǍǊǎǊǌǉǋǋǑ 3 ǉǍǏǌǎ ǉǐǏǌǉ
ǍǊǎǊǌǉǋǐǍ * ǋǌǌǈǐ ǉǎǊǈǋ
ǍǊǎǋǏǉǌǉǊ 3 ǈǎǋǍǐ ǈǊǐǉǑ
ǍǊǎǋǏǉǌǍǑ * ǋǉǈǐǉ ǉǋǏǏǏ
ǍǊǎǋǏǉǍǉǉ * ǋǋǈǈǑ ǈǑǐǊǑ
ǍǊǎǌǊǉǋǌǊ 3 ǈǎǍǋǍ ǈǌǈǎǑ
Cǈǉǋ
ǍǊǍǌǏǉǊǐǈ * ǈǌǑǍǉ Ǌǈǎǉǋ
ǍǊǍǌǑǉǊǋǉ * ǊǐǏǉǐ ǊǑǉǎǈ
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ǍǊǍǍǍǉǊǋǊ 3 ǈǏǑǍǉ ǈǏǑǎǍ
ǍǊǍǍǍǉǌǋǑ * ǈǊǎǎǑ ǈǐǌǈǑ
ǍǊǍǍǑǉǉǋǍ 3 ǈǉǈǊǍ ǉǈǎǏǈ
ǍǊǍǎǉǉǌǊǐ 3 ǈǍǈǑǍ ǈǐǋǏǎ
ǍǊǍǐǋǉǏǌǎ 3 ǉǊǑǊǐǐ ǈǍǈǉǏ
ǍǊǍǐǋǉǏǑǊ * ǉǎǍǋǈǑ ǉǉǎǈǌ
ǍǊǍǐǑǉǌǎǎ 3 ǉǋǑǈǌǈ ǈǋǌǌǎ
ǍǊǍǐǑǉǍǉǋ * ǉǎǍǌǊǎ ǈǎǉǈǉ
ǍǊǍǑǋǉǍǏǉ 3 ǉǋǎǍǐǏ ǈǑǐǉǉ
ǍǊǍǑǋǉǎǉǏ * ǉǎǏǏǑǉ ǉǐǈǊǍ
ǍǊǍǑǋǉǎǐǏ * ǉǏǈǐǍǎ ǉǏǋǊǏ
ǍǊǎǈǎǉǏǋǋ 3 ǎǑǏǑǌ ǈǋǌǎǈ
ǍǊǎǈǎǉǏǐǈ * ǉǉǉǉǏǎ ǈǍǊǍǊ
ǍǊǎǉǌǉǐǉǊ 3 ǌǈǐǏǑ ǈǌǋǐǌ
ǍǊǎǉǌǉǐǍǉ * ǐǏǈǋǑ ǉǈǉǊǏ
ǍǊǎǉǐǉǊǍǊ 3 ǋǈǊǉǌ ǈǎǈǊǑ
ǍǊǎǉǐǉǊǑǐ * ǐǐǏǑǌ ǉǈǉǉǋ
ǍǊǎǊǊǉǉǎǋ 3 ǊǉǏǉǌ ǈǏǐǍǑ
ǍǊǎǊǊǉǊǉǉ * ǍǋǋǍǈ ǉǍǋǎǈ
ǍǊǎǊǌǉǋǋǑ 3 ǊǎǑǊǏ ǉǉǋǐǎ
ǍǊǎǊǌǉǋǐǍ * ǎǊǍǋǌ ǉǍǉǋǐ
ǍǊǎǊǌǉǌǍǍ * ǍǉǏǍǑ ǉǌǍǎǑ
ǍǊǎǋǏǉǌǉǊ 3 ǉǈǑǉǑ ǈǋǌǈǉ
ǍǊǎǋǏǉǌǍǑ * ǋǌǍǊǐ ǉǊǍǉǌ
ǍǊǎǋǏǉǍǉǉ * ǌǈǌǐǊ ǈǑǍǑǌ
ǍǊǎǌǊǉǋǌǊ 3 ǉǊǉǊǌ ǈǋǈǋǍ
ǍǊǎǌǊǉǋǐǑ * ǊǏǈǌǑ ǈǐǈǉǌ
Cǈǉǎ
ǍǊǍǊǎǈǏǍǐ * ǉǏǎǎǑ ǊǐǎǊǑ
ǍǊǍǊǎǉǈǍǈ * ǈǋǑǑǈ ǋǊǑǐǑ
ǍǊǍǌǍǐǊǉǍ * ǌǋǑǊǊ ǍǈǊǌǋ
ǍǊǍǌǎǑǑǏǎ * ǈǌǈǎǐ ǋǋǊǎǏ
ǍǊǍǍǉǈǈǌǑ * ǋǋǉǌǈ ǋǋǎǋǍ
ǍǊǍǍǋǑǎǍǌ * ǈǍǌǏǈ ǉǍǉǊǋ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǍǏǑǈǊǌǏ * ǉǑǍǑǏǉ ǉǍǍǌǑ
ǍǊǍǐǏǈǉǑǌ 3 ǉǍǊǋǍǋ ǈǐǍǊǍ
ǍǊǍǐǏǈǊǎǊ * ǊǈǊǉǉǉ ǉǉǋǋǑ
ǍǊǍǑǉǈǊǑǉ 3 ǉǌǌǐǐǍ ǉǍǌǍǎ
ǍǊǍǑǉǈǋǍǑ * ǉǎǊǎǌǍ ǉǏǌǋǊ
ǍǊǎǈǐǈǋǍǑ 3 ǍǌǈǍǏ ǉǌǐǎǎ
ǍǊǎǈǐǈǌǊǌ * ǑǈǊǊǉ ǉǏǎǋǋ
ǍǊǎǉǈǈǊǌǊ 3 ǎǈǌǉǍ ǉǎǋǊǈ
ǍǊǎǉǈǈǋǈǑ * ǉǊǍǌǈǐ ǊǊǏǉǐ
ǍǊǎǉǐǈǋǋǎ 3 ǊǎǑǐǑ ǉǐǍǊǈ
ǍǊǎǉǐǈǋǎǏ * ǏǎǈǈǊ ǉǐǑǈǊ
ǍǊǎǊǌǈǋǎǏ 3 ǊǑǋǍǌ ǉǌǐǊǈ
ǍǊǎǊǌǈǋǑǎ * ǑǋǌǎǊ ǉǏǑǉǑ
ǍǊǎǋǏǈǋǑǎ 3 ǊǏǊǊǌ ǈǏǐǌǎ
ǍǊǎǋǏǈǌǌǊ * ǌǑǑǋǎ ǉǊǊǑǊ
ǍǊǎǌǊǈǍǍǎ 3 ǊǎǍǈǊ ǉǋǊǍǎ
CǈǉǏ
ǍǊǍǊǎǈǏǍǐ * ǈǉǎǈǈ ǊǏǎǍǊ
ǍǊǍǊǎǉǈǍǈ * ǉǍǌǋǎ ǊǐǊǋǉ
ǍǊǍǌǍǐǊǉǍ * ǉǏǈǊǊ ǌǏǋǉǌ
ǍǊǍǌǎǑǑǏǎ * ǊǊǎǈǈ ǋǊǌǍǏ
ǍǊǍǍǉǈǈǌǑ * ǋǊǊǈǋ ǋǋǏǎǑ
ǍǊǍǍǋǑǎǍǌ * ǈǉǉǋǍ ǉǊǎǎǍ
ǍǊǍǏǑǈǉǏǈ 3 Ǎǐǉǌǎ ǉǎǈǍǏ
ǍǊǍǏǑǈǊǌǏ * ǏǈǏǑǑ ǉǎǍǊǌ
ǍǊǍǐǏǈǉǑǌ 3 ǊǌǌǌǍǐ ǈǑǍǉǊ
ǍǊǍǐǏǈǊǎǊ * ǋǈǊǑǑǐ ǉǉǌǍǋ
ǍǊǍǑǉǈǊǑǉ 3 ǋǈǐǉǉǉ ǉǍǎǈǉ
ǍǊǍǑǉǈǋǍǑ * ǋǎǏǊǏǑ ǉǏǏǏǑ
ǍǊǎǈǐǈǋǍǑ 3 ǊǍǎǈǑǉ ǉǍǊǈǑ
ǍǊǎǈǐǈǌǊǌ * ǊǏǉǑǎǐ ǉǏǑǊǑ
ǍǊǎǉǈǈǊǌǊ 3 ǊǊǐǉǊǍ ǉǍǋǎǍ
ǍǊǎǉǈǈǋǈǑ * ǊǊǐǌǐǑ Ǌǉǉǎǐ
ǍǊǎǉǐǈǋǋǎ 3 ǉǌǏǋǈǑ ǉǑǎǈǈ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǎǊǌǈǋǎǏ 3 ǉǊǍǋǊǍ ǉǍǑǈǍ
ǍǊǎǊǌǈǋǑǎ * ǉǑǌǉǋǍ ǉǏǑǎǑ
ǍǊǎǋǏǈǋǑǎ 3 ǍǍǎǉǐ ǈǎǑǎǋ
ǍǊǎǋǏǈǌǌǊ * ǉǉǋǏǐǉ ǉǈǎǑǊ
ǍǊǎǌǊǈǍǍǎ 3 Ǐǌǈǐǉ ǉǋǉǐǍ
CǈǊǈ
ǍǊǍǍǑǉǍǌǉ 3 ǈǉǐǉǋ ǈǑǏǑǐ
ǍǊǍǎǉǋǈǊǋ 3 ǈǊǌǌǍ ǈǍǎǌǋ
ǍǊǍǏǑǉǋǎǍ 3 ǉǈǉǎǊ ǈǌǋǏǑ
ǍǊǍǏǑǉǍǋǐ * ǉǉǏǑǈ ǈǎǎǑǉ
ǍǊǍǐǍǉǌǍǌ 3 ǌǏǉǋǏ ǈǌǊǌǑ
ǍǊǍǐǏǉǋǑǈ 3 ǏǉǈǍǏ ǈǌǐǉǈ
ǍǊǍǐǏǉǍǎǐ * ǐǌǑǉǌ ǈǌǑǉǋ
ǍǊǍǑǉǉǌǌǌ 3 ǑǏǊǏǉ ǈǍǈǊǏ
ǍǊǎǉǈǉǋǎǋ 3 ǉǊǋǊǈǎ ǈǍǈǈǍ
ǍǊǎǉǈǉǍǋǏ * ǉǏǊǏǊǐ ǉǎǍǑǋ
ǍǊǎǊǊǈǑǈǍ 3 ǍǎǐǏǐ ǉǊǊǌǋ
CǈǊǊ
ǍǊǍǍǋǉǋǑǌ * ǉǊǍǋǎ ǉǏǍǏǈ
ǍǊǍǍǑǉǋǑǋ 3 ǈǈǐǋǍ ǉǊǎǏǎ
ǍǊǍǎǉǊǐǋǎ 3 ǈǑǎǏǍ ǈǐǊǎǋ
ǍǊǍǏǑǉǋǈǑ 3 ǊǈǊǈǑ ǈǌǎǑǊ
ǍǊǍǏǑǉǌǉǋ * ǊǋǍǉǉ ǈǎǐǐǊ
ǍǊǍǐǍǉǌǈǐ 3 ǎǋǐǉǉ ǈǌǊǈǋ
ǍǊǍǐǏǉǋǌǊ 3 ǏǑǈǐǐ ǈǌǋǊǈ
ǍǊǍǐǏǉǌǌǈ * ǐǊǐǋǊ ǈǏǊǑǏ
ǍǊǍǑǉǉǋǑǏ 3 ǑǋǏǊǈ ǈǍǉǋǏ
ǍǊǍǑǉǉǌǑǉ * ǏǉǈǋǑ ǈǐǎǐǑ
ǍǊǍǑǉǉǍǍǍ * ǐǉǏǏǏ ǈǐǌǊǊ
ǍǊǎǉǈǉǋǉǎ 3 ǍǏǉǐǈ ǈǍǎǉǉ
ǍǊǎǉǈǉǌǈǑ * ǏǐǋǍǋ ǉǉǈǈǉ
ǍǊǎǊǊǈǍǎǏ 3 ǊǏǉǏǉ ǉǈǊǐǑ
ǍǊǎǊǊǈǎǉǏ * ǊǍǑǐǋ ǉǉǐǋǊ






.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǍǌǏǉǉǑǋ 3 ǊǊǉǌǑ ǉǏǊǋǎ
ǍǊǍǌǏǉǊǐǈ * ǈǉǍǑǌ ǊǊǈǏǏ
ǍǊǍǌǑǉǊǋǉ * ǉǑǉǎǎ ǊǏǎǐǈ
ǍǊǍǍǍǉǈǊǎ 3 ǈǎǈǎǊ ǉǊǊǑǑ
ǍǊǍǍǍǉǊǋǊ 3 ǈǑǎǊǏ ǈǏǎǎǉ
ǍǊǍǍǍǉǌǋǑ * ǈǑǍǏǌ ǈǏǎǏǏ
ǍǊǍǍǑǉǉǋǍ 3 ǈǊǌǍǑ ǉǋǍǎǐ
ǍǊǍǎǉǉǌǊǐ 3 ǈǉǐǊǑ ǈǏǌǍǋ
ǍǊǍǐǋǉǏǌǎ 3 ǈǎǉǐǈ ǈǌǏǍǊ
ǍǊǍǐǋǉǏǑǊ * ǈǌǋǈǉ ǉǈǎǎǏ
ǍǊǍǐǑǉǌǎǎ 3 ǈǊǉǌǊ ǈǌǉǎǎ
ǍǊǍǑǋǉǍǏǉ 3 ǈǋǍǎǋ ǉǈǏǊǉ
ǍǊǎǈǎǉǏǋǋ 3 ǋǐǌǍǐ ǈǋǉǈǈ
ǍǊǎǈǎǉǏǐǈ * ǍǈǊǍǐ ǈǎǉǉǋ
ǍǊǎǉǌǉǐǉǊ 3 ǏǎǍǍǍ ǈǍǊǑǊ
ǍǊǎǉǌǉǐǍǉ * ǐǉǎǍǎ ǉǉǎǌǍ
ǍǊǎǉǐǉǊǍǊ 3 ǐǉǉǊǑ ǈǎǊǈǎ
ǍǊǎǉǐǉǊǑǐ * ǉǈǌǏǉǑ ǉǈǉǉǐ
ǍǊǎǊǊǉǉǎǋ 3 ǎǈǏǌǐ ǈǐǏǊǊ
ǍǊǎǊǊǉǊǉǉ * ǉǈǌǉǎǍ ǈǑǎǋǑ
ǍǊǎǊǌǉǋǋǑ 3 Ǎǋǐǉǎ ǉǋǋǎǐ
ǍǊǎǋǏǉǌǉǊ 3 ǌǌǐǈǌ ǈǋǈǊǑ
ǍǊǎǋǏǉǌǍǑ * ǋǎǎǏǉ ǉǊǐǉǎ
ǍǊǎǋǏǉǍǉǉ * ǎǍǈǏǎ ǉǈǌǌǋ
ǍǊǎǌǊǉǋǌǊ 3 ǋǉǎǋǉ ǈǋǏǈǐ
ǍǊǎǌǊǉǋǐǑ * ǎǈǊǌǍ ǈǏǏǏǎ
Eǈǋǋ
ǍǊǑǋǉǈǉǊǋ 3 ǏǍǐǈǍ ǈǍǌǈǎ
ǍǊǑǋǉǈǊǏǐ * ǉǈǋǎǌǉ ǈǏǉǋǑ
ǍǊǑǋǌǈǈǌǈ 3 ǏǐǍǏǉ ǈǍǋǎǊ
ǍǊǑǋǌǈǉǐǏ * ǑǏǋǌǎ ǈǏǈǊǈ
ǍǊǑǌǈǈǊǎǎ 3 ǎǏǍǌǏ ǈǌǑǍǊ
ǍǊǑǌǈǈǌǍǌ * ǑǊǑǎǎ ǈǎǌǌǏ
ǍǊǑǌǌǈǈǎǏ 3 ǋǐǍǈǐ ǉǊǉǑǈ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǑǍǐǈǌǈǊ * ǏǈǑǏǎ ǉǊǌǈǈ
ǍǊǑǎǊǈǊǌǍ 3 ǌǈǉǋǎ ǈǏǑǍǊ
ǍǊǑǎǊǈǌǋǍ * ǌǑǐǍǐ Ǌǌǈǐǐ
ǍǊǑǎǎǈǋǌǌ 3 ǋǑǏǎǋ ǈǎǍǌǏ
ǍǊǑǎǎǈǌǑǊ * ǍǊǉǏǋ ǉǋǏǉǏ
ǍǊǑǏǈǈǏǉǑ 3 ǉǑǎǈǎ ǈǎǉǉǍ
ǍǊǑǏǈǈǑǈǈ * ǍǍǏǐǎ ǉǈǌǏǍ
ǍǊǑǏǊǈǌǉǌ 3 ǉǑǉǑǌ ǈǎǉǑǉ
ǍǊǑǏǊǈǎǈǋ * ǋǏǈǑǊ ǈǑǌǑǈ
ǍǊǑǏǎǈǋǋǌ 3 ǉǉǈǐǌ ǈǐǍǋǈ
ǍǊǑǏǎǈǍǍǉ * ǋǈǍǋǈ ǉǉǈǐǑ
ǍǊǑǐǎǈǊǑǎ 3 ǉǊǈǋǍ ǈǑǏǉǍ
ǍǊǑǐǎǈǌǏǌ * ǊǎǋǊǍ ǉǈǋǏǎ
ǍǊǑǑǈǈǋǍǋ 3 ǉǊǌǊǌ ǈǎǍǊǉ
ǍǊǑǑǈǈǌǊǎ * ǊǑǊǉǑ ǉǈǉǎǊ
ǍǊǑǑǌǈǋǑǐ 3 ǈǐǉǎǌ ǈǍǐǉǋ
ǍǊǑǑǌǈǌǑǐ * ǊǉǑǈǈ ǈǑǌǈǍ
EǈǍǐ
ǍǊǑǋǊǈǑǍǌ 3 ǌǎǈǋǉ ǈǌǌǍǑ
ǍǊǑǋǊǈǑǑǌ * ǏǎǎǐǏ ǈǐǏǑǋ
ǍǊǑǋǌǈǌǌǌ 3 ǎǊǌǐǌ ǈǎǋǐǊ
ǍǊǑǋǌǈǎǊǌ * ǐǈǊǎǍ ǈǐǎǌǌ
ǍǊǑǌǈǈǍǏǐ 3 ǍǐǌǌǏ ǈǌǑǎǊ
ǍǊǑǌǈǈǏǌǎ * Ǒǎǎǌǐ ǈǏǐǍǍ
ǍǊǑǌǌǈǋǎǋ 3 ǍǐǑǑǐ ǈǎǎǐǎ
ǍǊǑǌǌǈǌǎǑ * ǎǊǎǊǊ ǉǐǎǎǈ
ǍǊǑǍǐǈǏǑǊ * ǐǉǑǑǊ ǉǌǑǐǈ
ǍǊǑǎǊǈǐǋǎ 3 ǊǐǏǎǎ ǈǐǑǈǌ
ǍǊǑǎǊǈǐǐǊ * ǎǈǊǏǍ ǉǍǑǐǈ
ǍǊǑǎǎǈǏǌǐ 3 ǈǏǏǋǌ ǈǎǐǈǑ
ǍǊǑǎǎǈǑǈǊ * ǌǌǈǍǑ ǉǈǊǉǐ
ǍǊǑǏǊǈǐǈǈ 3 ǈǐǍǈǉ ǈǍǍǊǐ
ǍǊǑǏǊǈǑǑǈ * ǋǑǉǉǑ ǉǈǈǍǑ
ǍǊǑǏǌǈǊǑǑ 3 ǉǑǐǈǊ ǈǍǏǐǈ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǑǐǎǈǏǉǋ 3 ǉǋǍǊǊ ǈǋǑǈǉ
ǍǊǑǐǎǈǐǍǍ * ǌǈǌǊǋ ǈǎǏǋǑ
ǍǊǑǑǈǈǍǌǎ 3 ǈǊǐǊǋ ǈǌǐǉǏ
ǍǊǑǑǈǈǎǐǎ * ǉǏǊǎǈ ǈǑǐǍǈ
ǍǊǑǑǌǈǍǎǍ 3 ǉǉǐǋǊ ǈǌǉǐǑ
ǍǊǑǑǌǈǏǉǉ * ǊǍǉǈǏ ǈǏǐǊǑ
ǍǊǑǑǎǈǏǊǌ 3 ǉǊǐǑǉ ǈǋǑǈǏ
ǍǊǑǑǎǈǑǉǏ * Ǌǌǉǈǋ ǈǐǍǈǐ
ǍǊǑǑǐǈǎǋǍ 3 ǈǏǎǑǌ ǈǌǋǑǋ
ǍǊǑǑǐǈǑǈǑ * ǉǊǈǉǐ ǉǉǐǑǐ
ǍǋǈǈǈǈǏǈǊ 3 ǈǑǌǏǏ ǈǌǍǐǎ
ǍǋǈǈǈǈǐǎǑ * ǉǉǎǌǈ ǈǎǎǊǐ
ǍǋǈǈǊǈǌǌǎ 3 ǉǍǎǐǋ ǈǍǌǈǎ
ǍǋǈǈǊǈǎǐǏ * ǋǌǎǎǏ ǉǉǍǑǌ
Eǈǐǋ
ǍǊǑǉǈǉǐǋǐ 3 ǈǊǊǉǏ ǈǎǌǊǑ
ǍǊǑǋǉǉǍǈǑ 3 ǌǏǋǋǏǈ ǈǋǎǐǈ
ǍǊǑǋǉǉǏǊǈ * ǍǋǈǌǍǑ ǈǍǐǍǍ
ǍǊǑǋǌǉǋǐǏ 3 ǍǊǌǏǑǐ ǈǎǉǍǈ
ǍǊǑǋǌǉǎǌǐ * ǍǏǏǍǌǌ ǉǈǋǑǊ
ǍǊǑǌǈǉǎǌǊ 3 ǍǊǎǈǏǏ ǈǌǐǎǐ
ǍǊǑǌǈǉǐǍǐ * ǎǉǉǊǊǉ ǈǏǐǎǎ
ǍǊǑǌǌǉǊǏǊ 3 ǌǎǑǉǍǈ ǈǏǊǋǌ
ǍǊǑǌǌǉǌǐǋ * ǍǈǎǈǍǍ ǉǉǑǋǌ
ǍǊǑǍǐǉǍǌǎ 3 ǋǉǋǐǑǊ ǈǏǍǐǊ
ǍǊǑǍǐǉǏǎǐ * ǌǉǍǊǌǎ ǈǑǎǉǈ
ǍǊǑǎǊǉǎǊǏ 3 ǊǌǍǉǏǏ ǈǍǐǈǈ
ǍǊǑǎǊǉǐǌǉ * ǋǍǌǎǋǊ ǈǑǏǊǌ
ǍǊǑǎǎǉǎǑǐ 3 ǊǉǎǍǐǌ ǈǍǌǐǌ
ǍǊǑǎǎǉǑǊǍ * ǋǋǐǍǎǐ ǈǐǑǐǎ
ǍǊǑǏǊǉǏǋǈ 3 ǉǍǏǏǐǈ ǈǌǋǎǈ
ǍǊǑǏǌǉǉǍǊ 3 ǉǋǉǈǐǎ ǈǌǍǌǈ
ǍǊǑǏǌǉǋǎǊ * ǊǎǎǉǑǋ ǈǏǈǏǊ
ǍǊǑǏǎǉǊǌǌ 3 ǉǉǊǈǐǐ ǈǍǌǋǍ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǑǐǎǉǎǈǍ 3 ǐǎǎǏǊ ǈǍǌǌǎ
ǍǊǑǐǎǉǐǊǌ * ǉǐǌǍǉǐ ǈǐǌǌǌ
ǍǊǑǑǈǉǌǉǐ 3 Ǐǐǐǉǈ ǈǍǊǋǋ
ǍǊǑǑǈǉǎǊǐ * ǉǎǌǌǈǑ ǈǐǈǍǑ
ǍǊǑǑǌǉǋǏǍ 3 ǎǎǎǈǎ ǈǌǎǑǎ
Eǈǐǌ
ǍǊǑǉǈǉǐǋǐ 3 ǉǈǑǍǑ ǈǏǋǏǑ
ǍǊǑǋǉǉǍǈǑ 3 ǌǑǏǐǌ ǈǋǋǋǏ
ǍǊǑǋǉǉǏǊǈ * ǏǍǈǌǐ ǈǎǊǐǍ
ǍǊǑǋǌǉǋǐǏ 3 ǎǏǌǍǐ ǈǍǑǌǌ
ǍǊǑǋǌǉǎǌǐ * ǑǌǑǍǎ ǈǑǏǌǏ
ǍǊǑǌǈǉǎǌǊ 3 ǍǐǎǊǊ ǈǌǐǐǉ
ǍǊǑǌǈǉǐǍǐ * ǏǐǎǊǑ ǈǏǋǌǈ
ǍǊǑǌǌǉǊǏǊ 3 ǌǑǊǑǐ ǈǏǋǌǍ
ǍǊǑǌǌǉǌǐǋ * ǊǍǏǐǈ ǉǋǊǊǉ
ǍǊǑǍǐǉǍǌǎ 3 ǋǍǉǐǉ ǈǏǎǉǎ
ǍǊǑǍǐǉǏǎǐ * ǋǏǎǊǈ ǈǐǍǈǎ
ǍǊǑǎǊǉǎǊǏ 3 ǉǎǊǋǈ ǈǍǋǉǑ
ǍǊǑǎǊǉǐǌǉ * ǊǐǌǊǉ ǉǈǋǋǈ
ǍǊǑǎǎǉǎǑǐ 3 ǉǎǌǑǐ ǈǌǏǐǊ
ǍǊǑǎǎǉǑǊǍ * ǊǈǌǑǑ ǈǐǑǏǋ
ǍǊǑǏǊǉǏǋǈ 3 ǉǋǎǌǑ ǈǌǉǈǌ
ǍǊǑǏǌǉǉǍǊ 3 ǉǋǌǑǋ ǈǍǈǉǌ
ǍǊǑǏǌǉǋǎǊ * ǈǌǉǌǉ ǈǏǌǊǊ
ǍǊǑǏǎǉǊǌǌ 3 ǈǈǎǋǈ ǈǍǌǉǊ
ǍǊǑǏǎǉǌǑǏ * ǉǈǊǏǎ ǈǑǈǍǏ
ǍǊǑǐǎǉǎǈǍ 3 ǉǈǊǈǋ ǈǍǍǎǎ
ǍǊǑǐǎǉǐǊǌ * ǈǊǍǐǏ ǈǐǐǐǉ
ǍǊǑǑǈǉǌǉǐ 3 ǈǏǌǌǐ ǈǌǑǊǉ
ǍǊǑǑǈǉǎǊǐ * ǉǉǑǉǑ ǈǏǑǊǐ
ǍǊǑǑǌǉǋǏǍ 3 ǈǉǈǈǏ ǈǌǎǊǋ
EǈǐǍ
ǍǊǑǉǈǈǋǑǊ 3 ǊǌǑǋǐ ǉǉǑǍǊ
ǍǊǑǋǊǈǉǊǎ 3 ǉǊǉǉǑǋ ǈǍǈǑǍ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǑǋǎǈǉǐǑ 3 ǉǎǍǑǐǉ ǈǎǐǎǍ
ǍǊǑǋǎǈǌǊǈ * ǉǎǏǌǋǌ ǉǑǑǎǈ
ǍǊǑǌǈǈǉǑǈ 3 ǉǍǌǐǉǎ ǈǍǏǊǉ
ǍǊǑǌǈǈǋǋǏ * ǊǈǌǍǉǎ ǈǑǉǌǌ
ǍǊǑǌǌǈǈǊǐ 3 ǉǋǎǑǉǌ ǉǈǉǌǌ
ǍǊǑǎǈǈǌǈǋ 3 Ǒǉǌǐǐ ǉǈǍǉǏ
ǍǊǑǎǈǈǎǎǈ * ǉǎǏǋǑǍ ǉǍǌǐǊ
ǍǊǑǎǌǈǋǍǑ 3 ǏǑǎǌǎ ǈǌǎǌǈ
ǍǊǑǎǌǈǏǉǌ * ǉǋǌǏǍǐ ǈǑǏǐǋ
ǍǊǑǎǎǉǊǎǊ 3 ǎǐǎǋǌ ǈǎǋǍǏ
ǍǊǑǎǎǉǌǏǌ * ǉǉǐǊǈǌ ǉǊǈǈǏ
ǍǊǑǏǈǈǌǋǐ 3 ǍǊǈǑǉ ǈǎǈǎǑ
ǍǊǑǏǊǈǋǏǐ 3 ǋǑǉǏǊ ǈǍǏǉǉ
ǍǊǑǏǊǈǍǌǋ * ǑǎǋǊǍ ǉǈǊǉǑ
ǍǊǑǏǎǈǊǐǊ 3 ǌǑǐǍǋ ǈǐǎǋǌ
ǍǊǑǏǎǈǌǑǉ * ǏǍǎǈǍ ǉǋǎǊǈ
ǍǊǑǐǐǈǍǉǏ 3 ǉǑǊǐǍ ǈǍǍǊǐ
ǍǊǑǐǐǈǏǊǏ * ǍǎǍǈǏ ǉǉǈǍǉ
Eǈǐǎ
ǍǊǑǉǈǈǋǑǊ 3 ǈǋǎǉǍ ǉǈǌǌǌ
ǍǊǑǉǈǈǏǉǉ * ǉǏǑǌǉ ǉǑǐǉǋ
ǍǊǑǋǊǈǉǊǎ 3 ǉǊǈǐǎǍ ǈǍǉǌǈ
ǍǊǑǋǊǈǋǋǑ * ǉǏǏǍǌǎ ǈǏǋǎǑ
ǍǊǑǋǎǈǉǐǑ 3 ǊǎǊǏǐǌ ǈǎǑǉǐ
ǍǊǑǋǎǈǌǊǈ * ǋǍǌǎǌǍ ǉǍǐǐǍ
ǍǊǑǌǈǈǉǑǈ 3 ǌǈǈǏǎǊ ǈǍǏǈǑ
ǍǊǑǌǈǈǋǋǏ * ǌǑǐǎǌǑ ǈǐǎǊǋ
ǍǊǑǌǌǈǈǊǐ 3 ǌǐǈǈǏǊ ǉǈǏǈǋ
ǍǊǑǎǈǈǌǈǋ 3 ǋǏǉǊǊǉ ǈǑǑǍǊ
ǍǊǑǎǈǈǎǎǈ * ǋǌǏǊǐǎ ǉǌǊǎǊ
ǍǊǑǎǌǈǋǍǑ 3 ǋǈǐǊǋǉ ǈǌǑǉǊ
ǍǊǑǎǌǈǏǉǌ * ǋǉǉǏǈǌ ǈǑǑǊǌ
ǍǊǑǎǎǉǊǎǊ 3 ǊǏǐǑǍǑ ǈǍǑǍǌ
ǍǊǑǎǎǉǌǏǌ * ǊǐǎǋǌǑ ǉǊǌǋǋ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǑǏǈǈǎǍǎ * ǊǐǋǊǐǑ ǈǐǐǐǈ
ǍǊǑǏǊǈǋǏǐ 3 ǊǉǑǍǋǊ ǈǍǍǏǉ
ǍǊǑǏǊǈǍǌǋ * ǋǈǍǌǍǑ ǉǈǈǈǌ
ǍǊǑǏǎǈǊǐǊ 3 ǊǈǉǏǋǋ ǈǐǐǈǋ
ǍǊǑǏǎǈǌǑǉ * ǊǍǏǊǉǈ ǉǋǊǏǈ
ǍǊǑǐǐǈǍǉǏ 3 ǉǈǑǏǏǋ ǈǍǐǍǉ
ǍǊǑǐǐǈǏǊǏ * ǉǎǋǏǉǉ ǈǑǌǌǐ
EǈǐǑ
ǍǊǑǉǈǉǑǋǊ 3 ǊǑǍǋǌ ǈǎǍǍǐ
ǍǊǑǋǉǉǌǏǌ 3 ǉǎǐǐǐǌ ǈǌǋǏǋ
ǍǊǑǋǉǉǎǎǉ * ǉǑǋǐǐǋ ǈǐǌǍǋ
ǍǊǑǋǌǉǍǊǐ * ǉǑǑǏǉǉ ǉǈǌǌǎ
ǍǊǑǋǌǉǏǊǈ 3 ǉǍǎǊǎǐ ǈǍǍǊǎ
ǍǊǑǌǈǉǍǎǏ 3 ǉǋǋǉǋǋ ǈǌǑǎǊ
ǍǊǑǌǈǉǏǌǈ * ǉǏǏǈǌǏ ǉǈǎǋǎ
ǍǊǑǌǌǉǋǎǎ * ǉǌǊǑǑǊ ǉǌǋǈǎ
ǍǊǑǍǐǉǌǏǉ 3 ǌǋǑǉǍ ǈǍǑǌǈ
ǍǊǑǍǐǉǎǌǉ * ǉǈǎǌǊǐ ǉǌǐǎǍ
ǍǊǑǎǊǉǍǍǎ 3 ǋǑǍǍǑ ǈǎǋǊǋ
ǍǊǑǎǊǉǏǊǌ * ǑǉǍǍǉ ǉǉǉǐǐ
ǍǊǑǎǎǉǎǊǍ 3 ǋǊǌǎǎ ǈǍǈǉǋ
ǍǊǑǎǎǉǏǑǐ * ǏǍǑǑǋ ǉǈǌǋǉ
ǍǊǑǏǎǉǍǎǋ 3 ǊǐǎǎǊ ǈǑǑǌǏ
ǍǊǑǏǎǉǎǈǑ * ǋǌǈǉǐ ǉǉǋǏǍ
ǍǊǑǐǎǉǍǋǌ 3 ǈǐǈǐǋ ǈǍǊǍǉ
ǍǊǑǐǎǉǏǈǊ * ǌǈǊǉǎ ǈǑǏǋǑ
ǍǊǑǑǈǉǋǌǐ 3 ǉǈǐǐǏ ǈǌǎǋǎ
ǍǊǑǑǈǉǍǉǊ * ǋǈǋǉǐ ǈǑǋǊǍ
ǍǊǑǑǌǉǋǈǌ 3 ǈǎǑǑǉ ǈǍǈǐǊ
ǍǊǑǑǌǉǌǏǉ * ǋǑǌǈǏ ǈǑǋǉǍ
ǍǊǑǑǎǉǎǊǐ 3 ǈǐǌǉǎ ǈǌǏǏǋ
ǍǊǑǑǎǉǑǈǏ * ǊǈǏǎǐ ǈǐǑǌǋ
ǍǊǑǑǐǉǌǑǎ 3 ǈǌǌǏǏ ǈǏǑǑǌ






.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǑǋǉǉǐǐǍ 3 ǍǋǑǎǋ ǈǋǐǈǈ
ǍǊǑǋǉǊǈǑǎ * Ǒǈǐǉǈ ǈǏǑǉǌ
ǍǊǑǋǎǉǌǐǋ 3 ǉǉǉǌǑǐ ǈǎǉǊǑ
ǍǊǑǌǊǉǍǊǉ 3 ǊǈǎǑǐǎ ǈǎǉǋǎ
ǍǊǑǌǊǉǏǍǋ * ǊǌǌǋǑǑ ǈǐǍǊǋ
ǍǊǑǌǌǉǉǎǋ 3 Ǌǉǉǌǉǉ ǈǎǐǊǐ
ǍǊǑǌǌǉǋǈǏ * ǊǋǑǍǋǈ ǉǊǋǉǏ
ǍǊǑǎǈǉǎǉǑ 3 ǊǈǋǐǑǌ ǈǐǉǑǑ
ǍǊǑǎǈǉǐǌǏ * ǊǉǈǑǋǏ ǉǏǐǋǑ
ǍǊǑǎǌǉǎǍǑ 3 ǉǎǊǉǎǉ ǈǎǐǋǊ
ǍǊǑǎǌǉǐǏǊ * ǉǑǍǍǋǑ ǉǈǌǋǊ
ǍǊǑǎǐǉǎǈǊ 3 ǉǍǉǌǌǐ ǈǐǌǈǍ
ǍǊǑǎǐǉǐǉǐ * ǉǎǈǌǉǑ ǈǐǑǈǊ
ǍǊǑǏǈǉǎǋǑ 3 ǉǉǏǏǎǈ ǈǍǈǎǌ
ǍǊǑǏǈǉǏǌǋ 3 ǉǉǋǉǑǍ ǈǌǌǉǈ
ǍǊǑǏǈǉǏǏǐ * ǉǎǉǎǍǌ ǈǏǐǎǋ
ǍǊǑǏǊǉǎǍǏ 3 ǉǈǌǉǎǏ ǈǍǉǍǉ
ǍǊǑǏǊǉǐǊǌ * ǉǋǐǉǐǌ ǈǐǏǐǎ
ǍǊǑǏǌǉǈǐǋ 3 ǑǌǋǉǊ ǈǍǈǌǉ
ǍǊǑǏǌǉǊǌǎ * ǉǋǌǐǋǏ ǈǏǏǈǊ
ǍǊǑǏǎǉǉǍǈ 3 ǐǌǉǋǏ ǈǍǏǊǉ
ǍǊǑǏǎǉǋǍǏ * ǉǈǑǏǑǈ ǉǈǉǑǌ
ǍǊǑǐǐǉǎǍǊ 3 ǍǏǑǐǏ ǈǎǉǍǏ
ǍǊǑǐǐǉǐǎǍ * ǉǉǍǍǉǊ ǈǑǏǊǉ
ǍǊǑǑǊǉǏǊǉ 3 ǌǍǍǌǉ ǈǌǎǑǐ
ǍǊǑǑǊǉǑǈǈ * ǉǈǉǋǍǌ ǈǐǐǌǐ
ǍǊǑǑǎǉǍǑǉ 3 ǌǌǍǉǐ ǈǌǌǋǌ
ǍǊǑǑǎǉǏǐǌ * ǎǍǌǉǉ ǈǐǈǌǍ
ǍǊǑǑǐǉǌǎǈ 3 ǋǋǋǉǍ ǈǍǐǊǍ
ǍǋǈǈǊǉǊǏǍ 3 ǊǍǏǐǉ ǈǏǍǍǍ
ǍǋǈǈǊǉǌǌǈ * ǎǊǑǎǈ ǉǉǈǋǉ
ǍǋǈǈǌǉǍǐǌ 3 ǋǋǍǏǍ ǈǏǏǑǋ
ǍǋǈǈǌǉǏǌǈ * ǍǈǑǊǍ ǉǍǐǌǎ
EǈǑǏ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǑǋǉǊǈǑǎ * ǉǎǑǊǐǉ ǈǎǏǐǉ
ǍǊǑǋǎǉǌǐǋ 3 ǉǎǌǍǐǐ ǈǍǐǊǎ
ǍǊǑǌǊǉǍǊǉ 3 ǉǍǍǈǑǌ ǈǍǋǎǈ
ǍǊǑǌǊǉǏǍǋ * ǉǐǏǈǑǏ ǈǏǈǐǈ
ǍǊǑǌǌǉǉǎǋ 3 ǉǌǈǐǎǍ ǈǎǊǑǐ
ǍǊǑǌǌǉǋǈǏ * ǉǐǐǋǊǈ ǉǈǎǐǍ
ǍǊǑǎǈǉǎǉǑ 3 ǉǋǋǏǋǋ ǈǐǌǑǊ
ǍǊǑǎǈǉǐǌǏ * ǉǉǑǑǏǐ ǉǎǈǋǉ
ǍǊǑǎǌǉǎǍǑ 3 ǌǑǉǑǋ ǈǎǏǍǎ
ǍǊǑǎǌǉǐǏǊ * ǑǊǎǊǎ ǈǑǌǏǌ
ǍǊǑǎǐǉǎǈǊ 3 ǍǑǋǉǈ ǈǐǈǈǊ
ǍǊǑǎǐǉǐǉǐ * ǐǎǈǉǌ ǈǏǏǊǌ
ǍǊǑǏǈǉǎǋǑ 3 ǌǉǈǐǎ ǈǌǌǏǉ
ǍǊǑǏǈǉǏǌǋ 3 ǌǏǌǌǎ ǈǋǐǑǑ
ǍǊǑǏǈǉǏǏǐ * ǐǐǉǊǏ ǈǎǎǑǈ
ǍǊǑǏǊǉǎǍǏ 3 ǋǏǋǑǏ ǈǌǍǍǊ
ǍǊǑǏǊǉǐǊǌ * Ǐǉǋǐǋ ǈǏǏǏǌ
ǍǊǑǏǌǉǈǐǋ 3 ǋǈǌǎǉ ǈǌǐǍǈ
ǍǊǑǏǌǉǊǌǎ * ǎǏǈǐǌ ǈǎǐǐǏ
ǍǊǑǏǎǉǉǍǈ 3 ǋǌǉǉǐ ǈǍǍǐǋ
ǍǊǑǏǎǉǋǍǏ * ǎǌǉǐǈ ǈǐǐǑǈ
ǍǊǑǐǐǉǎǍǊ 3 ǊǌǑǉǎ ǈǍǐǐǎ
ǍǊǑǐǐǉǐǎǍ * ǎǎǏǊǈ ǈǏǑǊǈ
ǍǊǑǑǊǉǏǊǉ 3 ǈǑǊǌǍ ǈǌǏǋǏ
ǍǊǑǑǊǉǑǈǈ * ǋǌǐǈǋ ǈǐǉǑǑ
ǍǊǑǑǎǉǍǑǉ 3 ǈǏǊǑǏ ǈǌǌǈǏ
ǍǊǑǑǎǉǏǐǌ * ǋǐǍǋǍ ǈǎǌǋǏ
ǍǊǑǑǐǉǌǎǈ 3 ǈǌǍǊǎ ǈǍǌǊǊ
ǍǋǈǈǊǉǊǏǍ 3 ǈǍǈǉǐ ǈǏǋǋǐ
ǍǋǈǈǊǉǌǌǈ * ǊǎǊǌǉ ǈǐǑǏǐ
ǍǋǈǈǌǉǍǐǌ 3 ǉǍǈǊǉ ǈǏǋǌǉ
ǍǋǈǈǌǉǏǌǈ * ǉǊǎǈǏ ǉǋǈǐǑ
EǈǑǑ
ǍǊǑǋǊǉǈǑǌ 3 ǌǏǊǌǋǋ ǈǍǍǋǍ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǑǋǎǈǑǌǏ 3 ǐǋǈǈǎ ǉǊǑǎǎ
ǍǊǑǋǎǉǉǋǋ * ǋǍǍǌǑǊ ǉǏǑǌǋ
ǍǊǑǌǊǈǑǐǍ 3 ǋǈǉǍǈǉ ǈǍǐǐǉ
ǍǊǑǌǌǈǎǍǏ 3 ǊǌǎǊǎǉ ǈǑǎǌǐ
ǍǊǑǌǌǈǑǊǏ * Ǌǐǐǎǌǌ ǉǉǐǐǌ
ǍǊǑǎǈǉǉǎǎ 3 ǉǍǏǊǐǉ ǈǏǈǉǎ
ǍǊǑǎǈǉǋǋǊ * ǊǊǊǐǋǌ ǉǋǋǋǎ
ǍǊǑǎǌǉǊǈǏ 3 ǉǊǈǍǊǏ ǈǎǌǉǈ
ǍǊǑǎǌǉǋǏǊ * ǉǎǍǌǉǍ ǉǌǑǊǐ
ǍǊǑǎǐǈǎǍǑ 3 ǉǉǍǉǉǋ ǉǈǍǐǉ
ǍǊǑǎǐǈǑǈǍ * ǉǍǈǐǎǍ ǈǑǑǑǏ
ǍǊǑǏǈǉǉǑǌ 3 ǐǎǌǏǋ ǈǌǏǏǉ
ǍǊǑǏǈǉǋǎǌ * ǉǈǐǍǊǐ ǉǈǋǉǐ
ǍǊǑǏǊǉǉǌǋ 3 ǏǌǐǊǍ ǈǎǌǊǎ
ǍǊǑǏǊǉǌǌǍ * ǉǋǏǋǑǑ ǉǊǈǈǍ
ǍǊǑǏǌǈǏǈǏ 3 ǏǎǎǎǏ ǈǍǊǑǍ
ǍǊǑǏǌǈǐǏǋ * ǉǉǎǐǎǊ ǈǏǋǐǈ
ǍǊǑǏǎǈǏǊǐ 3 Ǐǋǈǐǐ ǈǎǉǌǑ
ǍǊǑǏǎǈǑǊǎ * ǑǋǊǌǏ ǉǈǈǑǋ
ǍǊǑǐǐǉǊǈǌ 3 ǎǎǈǐǈ ǈǍǈǊǎ
ǍǊǑǐǐǉǋǏǋ * ǏǍǐǈǋ ǉǉǈǈǑ
ǍǊǑǑǊǉǌǏǐ 3 ǍǏǌǈǐ ǈǎǈǉǉ
ǍǊǑǑǎǉǉǏǎ 3 ǍǌǎǈǊ ǈǌǎǍǊ
ǍǊǑǑǎǉǋǌǌ * Ǐǌǈǋǌ ǈǐǐǎǐ
ǍǋǈǈǊǈǐǎǑ 3 ǌǎǑǌǑ ǈǎǐǊǏ
ǍǋǈǈǊǈǑǌǉ * ǌǍǑǑǈ ǈǑǍǍǊ
ǍǋǈǈǌǉǉǎǑ 3 ǍǈǑǋǎ ǈǏǈǋǋ
ǍǋǈǈǌǉǋǋǍ * ǊǋǊǈǉ ǊǈǏǌǉ
Eǉǈǈ
ǍǊǑǋǉǈǉǎǌ 3 ǉǍǏǏǑǋǊ ǈǑǋǎǉ
ǍǊǑǋǉǈǋǋǎ * ǊǈǈǍǐǈǐ ǉǍǐǎǋ
ǍǊǑǋǌǈǈǏǏ 3 ǉǋǎǍǎǊǋ ǉǈǍǐǏ
ǍǊǑǋǌǈǊǌǎ * ǉǎǑǑǊǑǈ ǉǋǈǑǉ
ǍǊǑǌǈǈǋǈǉ 3 ǉǉǌǈǌǉǑ ǈǑǌǌǋ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǑǌǌǈǉǈǌ 3 ǑǊǑǈǊǊ ǉǑǉǈǉ
ǍǊǑǍǐǈǊǑǍ 3 ǎǌǏǏǎǑ ǉǊǎǍǎ
ǍǊǑǍǐǈǌǎǉ * ǑǏǐǑǊǊ ǊǈǏǊǎ
ǍǊǑǎǊǈǊǑǎ 3 ǍǌǊǍǈǑ ǉǉǑǎǉ
ǍǊǑǎǊǈǌǑǌ * Ǐǐǌǐǈǎ ǌǋǎǌǋ
ǍǊǑǎǎǈǋǐǈ 3 Ǎǉǉǉǎǉ ǉǈǑǊǍ
ǍǊǑǎǎǈǍǍǊ * ǏǍǈǍǈǑ ǉǎǈǑǋ
ǍǊǑǏǈǈǏǍǑ 3 ǌǍǎǐǈǋ ǈǐǐǎǑ
ǍǊǑǏǈǈǐǊǍ 3 ǌǎǎǉǈǑ ǈǐǊǊǋ
ǍǊǑǏǈǈǑǍǑ * ǎǋǐǎǈǉ ǉǋǍǑǌ
ǍǊǑǏǊǈǌǍǈ 3 ǌǍǍǍǋǎ ǈǐǏǐǉ
ǍǊǑǏǊǈǎǎǊ * ǎǈǌǐǌǎ ǉǋǑǉǊ
ǍǊǑǏǎǈǋǐǊ 3 ǋǐǏǉǉǑ ǉǉǌǈǎ
ǍǊǑǏǎǈǎǉǈ * ǌǑǍǑǌǍ ǉǏǏǉǐ
ǍǊǑǐǎǈǋǋǉ 3 ǋǋǌǐǐǍ ǉǈǍǈǋ
ǍǊǑǐǎǈǍǋǋ * ǌǌǊǏǉǌ ǉǋǐǑǈ
ǍǊǑǑǈǈǋǐǐ 3 ǋǉǍǏǏǎ ǈǑǋǊǋ
ǍǊǑǑǈǈǌǐǌ * ǋǏǌǉǋǈ ǉǌǑǋǍ
EǉǉǏ
ǍǊǑǉǈǉǏǋǈ 3 ǈǍǍǐǐ ǈǎǏǋǍ
ǍǊǑǋǉǉǋǑǐ 3 ǈǐǋǑǉ ǈǌǋǉǏ
ǍǊǑǋǉǉǍǌǌ * ǈǐǊǎǈ ǈǐǋǋǍ
ǍǊǑǋǌǉǋǍǋ 3 Ǌǎǋǐǐ ǈǍǍǊǐ
ǍǊǑǋǌǉǍǐǐ * ǋǊǉǏǍ ǈǐǏǌǉ
ǍǊǑǌǈǉǎǈǌ 3 ǉǈǋǏǌǋ ǈǌǌǌǊ
ǍǊǑǌǈǉǏǑǐ * ǉǊǌǍǍǏ ǈǐǊǐǌ
ǍǊǑǌǌǉǊǋǏ 3 ǉǋǋǋǊǎ ǉǉǐǌǍ
ǍǊǑǌǌǉǌǊǌ * ǉǏǐǍǍǌ ǉǌǋǋǎ
ǍǊǑǍǐǉǍǉǈ 3 ǉǌǋǍǐǊ ǈǏǎǑǌ
ǍǊǑǍǐǉǏǈǏ * ǉǏǏǉǍǋ ǉǈǊǈǏ
ǍǊǑǎǊǉǍǑǉ 3 ǉǈǐǉǊǉ ǈǎǉǏǌ
ǍǊǑǎǊǉǏǐǊ * ǉǋǊǈǏǏ ǉǈǍǍǐ
ǍǊǑǎǎǉǎǎǊ 3 ǐǌǎǌǎ ǈǌǑǐǑ
ǍǊǑǎǎǉǐǎǊ * ǉǊǑǊǏǐ ǉǉǊǊǏ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǑǏǌǉǉǉǐ 3 ǌǉǎǈǏ ǈǌǎǌǌ
ǍǊǑǏǌǉǋǈǌ * ǑǉǐǍǐ ǈǏǍǍǎ
ǍǊǑǏǎǉǉǑǐ 3 ǋǑǎǍǏ ǈǍǐǊǐ
ǍǊǑǏǎǉǌǉǍ * ǏǊǉǊǏ ǈǑǑǌǈ
ǍǊǑǐǎǉǍǏǈ 3 ǉǌǑǊǐ ǈǍǐǊǈ
ǍǊǑǐǎǉǏǎǋ * Ǐǈǈǐǐ ǈǑǍǑǊ
ǍǊǑǑǈǉǋǐǋ 3 ǊǌǋǑǊ ǈǌǏǑǏ
ǍǊǑǑǈǉǍǏǈ * ǋǋǎǊǊ ǈǑǎǌǎ
ǍǊǑǑǌǉǋǌǈ 3 ǋǊǉǈǈ ǈǍǉǈǏ
EǉǌǑ
ǍǊǑǉǈǉǍǈǉ 3 ǉǋǊǋǉ ǈǏǉǍǍ
ǍǊǑǋǊǉǉǎǌ 3 ǈǎǊǉǑ ǈǌǍǌǌ
ǍǊǑǋǊǉǌǉǌ * ǈǍǎǉǈ ǈǏǈǏǉ
ǍǊǑǋǎǉǈǋǊ 3 ǊǐǋǎǊ ǉǉǋǌǏ
ǍǊǑǋǎǉǊǍǏ * ǋǑǊǎǌ ǉǌǉǉǉ
ǍǊǑǌǊǉǈǎǊ 3 ǐǍǐǈǌ ǈǍǍǏǐ
ǍǊǑǌǊǉǊǏǍ * ǉǊǊǋǑǍ ǈǐǊǊǈ
ǍǊǑǌǌǈǎǑǊ 3 Ǒǉǎǌǉ ǉǈǎǏǏ
ǍǊǑǌǌǈǑǐǍ * ǉǌǏǋǐǈ ǉǌǋǌǉ
ǍǊǑǎǈǉǊǋǑ 3 ǉǑǐǊǏǌ ǈǏǋǊǉ
ǍǊǑǎǌǉǊǏǑ 3 ǉǑǊǉǊǎ ǈǍǍǑǊ
ǍǊǑǎǌǉǌǑǈ * ǊǌǎǏǊǎ ǈǐǌǌǏ
ǍǊǑǎǐǈǐǈǎ 3 ǉǍǊǉǈǐ ǈǎǊǋǋ
ǍǊǑǎǐǉǈǊǍ * ǉǑǐǐǏǊ ǈǏǑǋǏ
ǍǊǑǏǈǉǊǏǈ 3 ǉǌǎǊǏǎ ǈǌǉǉǊ
ǍǊǑǏǈǉǌǐǍ * ǉǐǉǉǈǉ ǈǏǍǊǈ
ǍǊǑǏǊǉǋǉǎ 3 ǉǋǍǉǌǑ ǈǎǈǈǎ
ǍǊǑǏǊǉǍǈǋ * ǉǎǑǑǉǌ ǉǈǏǋǉ
ǍǊǑǏǌǈǏǌǉ 3 ǉǉǐǎǉǌ ǈǌǑǈǉ
ǍǊǑǏǌǈǑǋǉ * ǉǍǍǌǋǉ ǈǎǌǐǏ
ǍǊǑǏǎǈǏǏǍ 3 ǉǈǋǊǉǋ ǈǍǑǑǍ
ǍǊǑǏǎǈǑǐǍ * ǉǌǍǋǏǉ ǈǑǉǎǑ
ǍǊǑǐǐǉǊǐǈ 3 ǎǏǉǐǋ ǈǏǋǑǑ
ǍǊǑǐǐǉǌǐǑ * ǉǈǑǉǑǎ ǈǑǐǎǎ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǑǑǎǉǌǈǋ * ǉǈǈǋǎǈ ǈǑǌǐǈ
ǍǊǑǑǐǉǈǏǐ 3 ǊǐǎǎǏ ǈǍǋǐǊ
ǍǊǑǑǐǉǋǈǏ * ǏǏǐǑǑ ǉǈǉǊǌ
ǍǋǈǈǈǉǈǐǊ 3 ǊǎǋǊǉ ǈǋǏǎǑ
ǍǋǈǈǈǉǊǊǌ * ǏǍǌǎǋ ǈǎǌǉǎ
ǍǋǈǈǌǉǊǈǋ 3 ǉǌǐǍǏ ǉǊǏǌǑ
ǍǋǈǈǌǉǋǑǍ * ǌǏǑǌǎ ǉǍǍǍǐ
FǈǊǈ
ǍǊǑǋǉǈǉǊǋ 3 ǉǉǎǊǈ ǊǈǋǌǊ
ǍǊǑǋǉǈǊǏǐ * ǉǈǍǑǈ ǉǉǍǊǋ
ǍǊǑǋǌǈǈǌǈ 3 ǉǌǐǑǑ ǊǊǑǍǎ
ǍǊǑǋǌǈǉǐǏ * ǈǏǑǐǊ ǉǉǍǐǌ
ǍǊǑǌǈǈǊǎǎ 3 ǉǉǌǑǐ ǊǈǍǊǋ
ǍǊǑǌǈǈǌǍǌ * ǉǋǍǎǌ ǉǉǋǎǊ
ǍǊǑǌǌǈǈǎǏ 3 ǊǏǋǐǑ ǋǌǎǋǋ
ǍǊǑǍǐǈǊǌǉ 3 ǋǉǉǏǑǑ Ǌǋǎǎǐ
ǍǊǑǍǐǈǌǈǊ * ǊǑǊǏǍǌ ǉǏǑǑǌ
ǍǊǑǎǊǈǊǌǍ 3 ǊǑǍǊǌǊ ǊǑǊǈǑ
ǍǊǑǎǊǈǌǋǍ * ǍǎǎǊǉǈ ǊǑǍǌǎ
ǍǊǑǎǎǈǋǌǌ 3 ǋǎǍǐǐǋ ǊǌǌǊǑ
ǍǊǑǎǎǈǌǑǊ * ǎǌǎǍǑǎ ǊǈǉǑǑ
ǍǊǑǏǈǈǏǉǑ 3 ǌǐǉǋǋǊ ǊǊǏǑǋ
ǍǊǑǏǈǈǑǈǈ * ǎǌǌǑǋǑ ǉǍǍǎǎ
ǍǊǑǏǊǈǌǉǌ 3 ǌǑǌǎǍǈ ǊǊǊǐǏ
ǍǊǑǏǊǈǎǈǋ * ǎǊǐǑǍǉ ǉǌǌǊǐ
ǍǊǑǏǎǈǋǋǌ 3 ǋǑǏǋǑǉ ǊǑǊǏǊ
ǍǊǑǏǎǈǍǍǉ * ǌǐǋǊǏǎ ǉǍǐǐǎ
ǍǊǑǐǎǈǊǑǎ 3 ǋǑǎǈǌǎ ǊǑǐǏǌ
ǍǊǑǐǎǈǌǏǌ * ǋǎǏǎǊǌ ǉǍǈǊǋ
ǍǊǑǑǈǈǋǍǋ 3 ǌǈǋǋǈǉ Ǌǋǌǎǉ
ǍǊǑǑǈǈǌǊǎ * ǋǍǎǐǏǉ ǉǌǏǋǐ
ǍǊǑǑǌǈǋǑǐ 3 ǋǑǈǑǌǈ ǊǊǈǐǎ
ǍǊǑǑǌǈǌǑǐ * ǋǍǊǈǑǊ ǉǌǌǈǊ
Fǉǈǐ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǑǋǉǉǋǑǐ 3 ǈǉǐǑǍ ǈǋǐǉǉ
ǍǊǑǋǉǉǍǌǌ * ǉǈǎǋǊ ǈǎǋǍǑ
ǍǊǑǋǌǉǋǍǋ 3 ǈǋǐǌǉ ǈǌǐǎǑ
ǍǊǑǋǌǉǍǐǐ * ǉǎǎǐǎ ǉǈǈǐǍ
ǍǊǑǌǈǉǎǈǌ 3 ǈǊǌǈǌ ǈǌǋǑǏ
ǍǊǑǌǈǉǏǑǐ * ǈǌǋǌǊ ǈǐǉǎǍ
ǍǊǑǌǌǉǊǋǏ 3 ǈǈǐǈǌ ǉǈǊǍǌ
ǍǊǑǌǌǉǌǊǌ * ǊǎǍǋǍ ǉǋǋǏǍ
ǍǊǑǍǐǉǍǉǈ 3 ǉǊǉǏǎ ǈǎǐǊǈ
ǍǊǑǍǐǉǏǈǏ * ǈǐǐǌǑ ǈǑǏǏǈ
ǍǊǑǎǊǉǍǑǉ 3 ǌǐǈǎǌ ǈǍǋǉǎ
ǍǊǑǎǊǉǏǐǊ * ǍǌǍǎǎ ǉǈǋǈǎ
ǍǊǑǎǎǉǎǎǊ 3 ǐǑǈǋǍ ǈǎǈǉǎ
ǍǊǑǎǎǉǐǎǊ * ǑǉǊǌǉ ǈǑǏǍǎ
ǍǊǑǏǊǉǎǑǋ 3 ǉǋǉǐǐǉ ǈǍǊǋǎ
ǍǊǑǏǌǉǉǉǐ 3 ǉǋǑǉǎǊ ǈǌǎǊǊ
ǍǊǑǏǌǉǋǈǌ * ǉǍǏǉǎǎ ǈǏǍǊǏ
ǍǊǑǏǎǉǉǑǐ 3 ǉǌǈǋǏǑ ǈǍǉǎǎ
ǍǊǑǏǎǉǌǉǍ * ǉǍǍǎǊǏ ǈǑǐǎǌ
ǍǊǑǐǎǉǍǏǈ 3 ǉǌǌǍǍǐ ǈǍǌǈǏ
ǍǊǑǐǎǉǏǎǋ * ǉǎǋǌǌǍ ǈǑǈǉǋ
ǍǊǑǑǈǉǋǐǋ 3 ǉǋǑǊǌǑ ǈǌǏǌǊ
ǍǊǑǑǈǉǍǏǈ * ǉǏǋǋǈǏ ǈǑǊǎǑ
ǍǊǑǑǌǉǋǌǈ 3 ǉǊǈǑǏǑ ǈǌǎǌǍ
FǉǋǊ
ǍǊǑǋǊǉǈǍǏ 3 ǉǋǑǑǊ ǈǍǉǏǋ
ǍǊǑǋǊǉǊǋǎ * ǈǊǈǍǏ ǈǐǎǎǑ
ǍǊǑǋǎǉǈǏǋ * ǉǐǏǋǏ Ǌǉǎǎǎ
ǍǊǑǌǊǈǑǋǎ 3 ǈǋǐǐǍ ǈǍǐǍǈ
ǍǊǑǌǊǉǈǑǏ * ǉǐǎǉǈ ǈǑǋǈǑ
ǍǊǑǌǌǈǎǊǉ 3 ǈǋǍǈǏ ǉǋǌǏǉ
ǍǊǑǌǌǈǐǎǑ * ǈǌǎǑǊ ǉǊǈǉǎ
ǍǊǑǎǈǉǉǋǉ 3 ǑǊǈǋǌ ǈǐǏǍǋ
ǍǊǑǎǈǉǊǏǌ * ǉǌǑǍǈǉ ǉǏǐǎǑ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǑǎǌǉǋǉǌ * ǊǏǐǈǐǎ ǉǉǉǉǎ
ǍǊǑǎǐǈǎǊǊ 3 ǊǏǊǍǊǑ ǈǑǋǊǉ
ǍǊǑǎǐǈǐǌǋ * ǊǐǌǑǑǊ ǉǋǈǉǎ
ǍǊǑǏǈǉǉǍǐ 3 ǋǈǌǉǌǍ ǈǍǌǈǉ
ǍǊǑǏǈǉǋǈǍ * ǋǍǑǌǏǉ ǉǈǌǌǏ
ǍǊǑǏǈǉǐǌǊ 3 ǋǈǈǏǉǈ ǈǎǈǍǍ
ǍǊǑǏǊǉǉǈǐ 3 ǋǊǏǑǐǑ ǈǎǏǎǉ
ǍǊǑǏǊǉǋǐǏ * ǋǑǈǑǈǍ ǉǋǈǏǎ
ǍǊǑǏǌǈǎǏǊ 3 ǋǉǋǊǉǍ ǈǎǊǍǐ
ǍǊǑǏǌǈǐǉǌ * ǌǈǈǈǎǋ ǈǐǉǑǏ
ǍǊǑǏǎǈǎǏǐ 3 ǋǉǈǍǏǏ ǈǏǊǉǉ
ǍǊǑǏǎǈǐǎǐ * ǋǏǉǌǈǊ ǉǈǎǌǌ
ǍǊǑǐǐǉǉǎǑ 3 ǊǈǋǍǏǏ ǈǍǌǐǑ
ǍǊǑǐǐǉǋǉǍ * ǊǋǌǎǏǈ ǉǋǉǍǐ
ǍǊǑǑǊǉǌǋǈ 3 ǉǐǌǏǉǑ ǈǎǌǌǑ
ǍǊǑǑǎǉǉǋǑ 3 ǉǍǉǌǌǌ ǈǍǊǌǍ
ǍǊǑǑǎǉǊǐǍ * ǊǊǊǏǋǈ ǉǊǉǐǏ
ǍǊǑǑǐǉǈǋǑ 3 ǉǌǈǊǈǌ ǈǎǑǈǐ
ǍǊǑǑǐǉǊǌǑ * ǊǉǋǉǈǏ ǉǊǐǍǈ
ǍǋǈǈǈǉǈǌǏ 3 ǉǊǉǐǍǍ ǈǍǊǏǋ
Ǎǋǈǈǈǉǉǎǎ * ǊǊǈǎǋǐ ǈǐǐǈǊ
Ǎǋǈǈǌǉǉǋǌ 3 ǐǏǊǊǉ ǉǋǉǋǍ
ǍǋǈǈǌǉǊǏǎ * ǉǎǎǍǐǈ ǉǐǋǍǎ
Fǉǋǎ
ǍǊǑǋǊǉǈǍǏ 3 ǈǈǏǐǊ ǈǌǌǈǈ
ǍǊǑǋǊǉǊǋǎ * ǈǎǏǍǏ ǈǎǑǈǏ
ǍǊǑǋǎǈǑǈǈ 3 ǊǏǑǊǐ ǊǏǑǌǊ
ǍǊǑǋǎǉǈǏǋ * ǉǈǑǑǉ ǊǈǍǊǎ
ǍǊǑǌǊǈǑǋǎ 3 ǉǈǏǑǋ ǈǍǉǑǏ
ǍǊǑǌǊǉǈǑǏ * ǈǊǋǉǊ ǈǏǉǏǋ
ǍǊǑǌǌǈǎǊǉ 3 ǈǑǉǈǊ ǉǊǐǍǎ
ǍǊǑǌǌǈǐǎǑ * ǉǌǉǊǐ ǉǈǑǌǉ
ǍǊǑǎǈǉǉǋǉ 3 ǑǉǑǎǍ ǈǏǍǐǊ
ǍǊǑǎǈǉǊǏǌ * Ǒǐǌǉǈ ǉǎǎǎǊ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǑǎǌǉǋǉǌ * ǉǍǏǊǉǋ ǉǉǎǊǐ
ǍǊǑǎǐǈǎǊǊ 3 ǉǊǏǉǑǈ ǈǐǊǎǋ
ǍǊǑǎǐǈǐǌǋ * ǉǋǐǋǏǋ ǈǑǊǎǎ
ǍǊǑǏǈǉǉǍǐ 3 ǉǊǐǋǌǍ ǈǌǍǐǉ
ǍǊǑǏǈǉǋǈǍ * ǉǎǎǐǊǍ ǈǐǈǑǈ
ǍǊǑǏǈǉǐǌǊ 3 ǉǉǑǋǉǊ ǈǌǎǎǉ
ǍǊǑǏǊǉǉǈǐ 3 ǉǉǋǎǍǍ ǈǍǋǐǉ
ǍǊǑǏǊǉǋǐǏ * ǉǏǊǌǋǈ ǉǊǑǉǈ
ǍǊǑǏǌǈǎǏǊ 3 ǉǉǊǍǑǊ ǈǌǐǏǈ
ǍǊǑǏǌǈǐǉǌ * ǉǍǎǏǋǌ ǈǎǋǊǐ
ǍǊǑǏǎǈǎǏǐ 3 ǉǈǍǋǑǊ ǈǍǐǉǐ
ǍǊǑǏǎǈǐǎǐ * ǉǍǋǑǊǋ ǈǑǈǎǐ
ǍǊǑǐǐǉǉǎǑ 3 ǍǌǌǏǌ ǈǌǎǑǉ
ǍǊǑǐǐǉǋǉǍ * ǏǑǎǐǏ ǈǑǐǌǈ
ǍǊǑǑǊǉǌǋǈ 3 ǋǉǎǋǏ ǈǍǏǈǑ
ǍǊǑǑǎǉǉǋǑ 3 ǋǎǏǉǈ ǈǌǉǏǉ
ǍǊǑǑǎǉǊǐǍ * ǎǉǋǌǍ ǈǐǍǍǋ
ǍǊǑǑǐǉǈǋǑ 3 ǊǊǌǉǈ ǈǍǌǎǍ
ǍǊǑǑǐǉǊǌǑ * ǏǎǍǎǈ ǉǉǊǌǍ
ǍǋǈǈǈǉǈǌǏ 3 ǋǈǑǎǍ ǈǋǑǍǉ
Ǎǋǈǈǈǉǉǎǎ * ǏǈǑǎǐ ǈǎǎǈǋ
Ǎǋǈǈǌǉǉǋǌ 3 ǈǐǉǉǉ ǉǊǉǏǑ
ǍǋǈǈǌǉǊǏǎ * ǏǏǐǎǉ ǉǎǑǌǎ
Fǉǋǐ
ǍǊǑǋǉǉǏǐǈ 3 ǈǈǎǑǐ ǈǋǊǋǑ
ǍǊǑǋǉǉǑǊǈ * ǉǐǏǌǏ ǈǎǉǋǍ
ǍǊǑǋǎǉǋǊǉ 3 ǈǎǊǐǌ ǉǊǊǐǏ
ǍǊǑǋǎǉǍǊǊ * Ǌǎǉǐǉ ǉǐǎǎǑ
ǍǊǑǋǎǉǏǑǊ * ǈǋǐǍǑ ǉǋǑǎǈ
ǍǊǑǌǊǉǌǉǍ 3 ǋǍǏǑǊ ǈǌǏǉǈ
ǍǊǑǌǊǉǍǏǍ * ǌǊǊǋǎ ǈǏǏǉǋ
ǍǊǑǎǈǉǍǈǑ 3 ǈǍǌǍǋ ǈǍǊǋǎ
ǍǊǑǎǌǉǍǍǉ 3 ǌǏǐǑǉ ǈǌǐǏǉ
ǍǊǑǎǌǉǎǑǏ * ǐǊǈǐǈ ǈǑǌǋǈ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǑǎǐǉǎǋǑ * ǉǎǍǎǊǎ ǋǎǋǊǈ
ǍǊǑǏǊǉǎǊǈ 3 ǌǋǍǐǑ ǈǏǈǍǌ
ǍǊǑǏǊǉǏǎǎ * ǏǉǎǏǎ ǈǐǍǍǉ
ǍǊǑǏǌǉǈǌǏ 3 ǋǑǑǉǍ ǈǌǌǐǑ
ǍǊǑǏǌǉǉǐǐ * ǎǍǋǎǐ ǈǎǑǈǈ
ǍǊǑǏǎǉǉǈǋ 3 ǊǎǏǌǏ ǈǍǌǋǏ
ǍǊǑǏǎǉǊǑǊ * ǌǎǌǏǉ ǉǈǉǍǊ
ǍǊǑǐǐǉǍǌǏ 3 ǉǋǍǍǊ ǈǍǐǌǋ
ǍǊǑǐǐǉǎǐǏ * ǌǈǋǋǎ ǉǋǈǋǎ
ǍǊǑǑǊǉǍǋǈ 3 ǉǌǉǋǈ ǈǌǉǋǏ
ǍǊǑǑǊǉǏǏǏ * ǊǏǈǎǐ ǈǐǋǏǎ
ǍǊǑǑǎǉǍǍǍ 3 ǉǊǍǎǌ ǈǌǊǊǎ
ǍǊǑǑǎǉǏǊǌ * ǊǉǏǎǑ ǈǎǌǏǍ
ǍǋǈǈǊǉǊǋǑ 3 ǈǋǑǑǍ ǈǍǑǍǎ
ǍǋǈǈǌǉǍǌǐ 3 ǈǍǋǊǏ ǈǍǈǍǋ
Ǎǋǈǈǌǉǎǐǈ * ǊǍǑǑǏ ǉǋǋǋǑ
Fǉǌǈ
ǍǊǑǋǉǉǐǐǍ 3 ǈǊǈǈǏ ǈǊǎǈǊ
ǍǊǑǋǉǊǈǑǎ * ǉǉǎǍǈ ǈǏǑǌǌ
ǍǊǑǋǎǉǌǐǋ 3 ǈǎǑǌǑ ǈǎǉǉǉ
ǍǊǑǌǊǉǍǊǉ 3 ǈǍǐǈǈ ǈǍǏǋǎ
ǍǊǑǌǊǉǏǍǋ * ǈǑǋǊǐ ǈǏǍǌǋ
ǍǊǑǌǌǉǉǎǋ 3 ǉǈǐǉǑ ǈǎǎǑǐ
ǍǊǑǌǌǉǋǈǏ * ǈǊǏǈǌ ǉǉǑǊǑ
ǍǊǑǎǈǉǎǉǑ 3 ǉǋǑǏǎ ǈǐǉǈǏ
ǍǊǑǎǈǉǐǌǏ * Ǐǈǈǋǈ ǉǎǎǏǎ
ǍǊǑǎǌǉǎǍǑ 3 ǏǌǐǑǎ ǈǏǍǋǍ
ǍǊǑǎǌǉǐǏǊ * Ǒǎǋǐǈ ǈǑǉǍǌ
ǍǊǑǎǐǉǎǈǊ 3 ǎǐǍǍǉ ǈǑǉǋǈ
ǍǊǑǎǐǉǐǉǐ * ǉǈǎǎǊǏ ǈǐǐǎǌ
ǍǊǑǏǈǉǎǋǑ 3 ǐǉǐǑǐ ǈǍǉǎǉ
ǍǊǑǏǈǉǏǌǋ 3 ǐǋǏǎǈ ǈǌǍǐǍ
ǍǊǑǏǈǉǏǏǐ * ǉǈǉǊǍǊ ǈǏǍǈǐ
ǍǊǑǏǊǉǎǍǏ 3 ǏǋǎǏǋ ǈǌǍǉǐ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǑǏǌǉǈǐǋ 3 ǏǎǉǍǈ ǈǌǐǎǎ
ǍǊǑǏǌǉǊǌǎ * ǉǈǌǊǐǏ ǈǏǏǌǋ
ǍǊǑǏǎǉǉǍǈ 3 Ǐǌǎǐǈ ǈǍǎǐǎ
ǍǊǑǏǎǉǋǍǏ * ǏǑǌǈǈ ǉǈǎǉǊ
ǍǊǑǐǐǉǎǍǊ 3 ǍǉǋǑǎ ǈǎǌǈǍ
ǍǊǑǐǐǉǐǎǍ * ǎǊǊǑǊ ǉǈǌǌǑ
ǍǊǑǑǊǉǏǊǉ 3 ǋǊǌǏǌ ǈǍǌǐǑ
ǍǊǑǑǊǉǑǈǈ * ǍǐǍǊǑ ǈǑǌǍǋ
ǍǊǑǑǎǉǍǑǉ 3 ǊǍǊǊǏ ǈǌǐǌǈ
ǍǊǑǑǎǉǏǐǌ * ǌǑǐǏǋ ǈǐǈǈǌ
ǍǊǑǑǐǉǌǎǈ 3 ǉǏǏǉǐ ǈǍǍǉǍ
ǍǋǈǈǊǉǊǏǍ 3 ǊǊǏǋǎ ǈǏǐǈǎ
ǍǋǈǈǊǉǌǌǈ * ǌǊǏǊǉ ǉǉǌǐǈ
ǍǋǈǈǌǉǍǐǌ 3 ǊǊǋǌǋ ǈǏǏǑǑ
ǍǋǈǈǌǉǏǌǈ * ǈǊǌǍǎ ǉǌǑǈǈ
FǉǌǏ
ǍǊǑǋǉǉǐǐǍ 3 ǈǈǈǌǎ ǈǊǑǑǎ
ǍǊǑǋǉǊǈǑǎ * ǈǋǈǌǐ ǈǍǐǌǑ
ǍǊǑǋǎǉǌǐǋ 3 ǈǋǎǎǉ ǈǎǈǐǑ
ǍǊǑǌǊǉǍǊǉ 3 ǊǈǌǊǈ ǈǌǏǑǐ
ǍǊǑǌǊǉǏǍǋ * ǉǐǏǑǊ ǈǏǈǍǏ
ǍǊǑǌǌǉǉǎǋ 3 ǊǋǏǈǑ ǈǎǌǊǌ
ǍǊǑǌǌǉǋǈǏ * ǋǉǐǈǐ ǉǈǊǍǌ
ǍǊǑǎǈǉǎǉǑ 3 Ǌǌǎǎǐ ǈǏǎǑǉ
ǍǊǑǎǈǉǐǌǏ * Ǒǐǉǐǐ ǉǐǈǈǈ
ǍǊǑǎǌǉǎǍǑ 3 ǐǈǎǏǈ ǈǏǌǉǌ
ǍǊǑǎǌǉǐǏǊ * ǑǏǏǉǋ ǈǐǍǐǊ
ǍǊǑǎǐǉǎǈǊ 3 ǏǏǌǍǉ ǈǑǌǍǉ
ǍǊǑǎǐǉǐǉǐ * ǐǋǍǉǐ ǈǏǑǎǐ
ǍǊǑǏǈǉǎǋǑ 3 ǎǏǏǉǌ ǈǌǍǎǋ
ǍǊǑǏǈǉǏǌǋ 3 ǎǍǌǊǌ ǈǌǉǑǌ
ǍǊǑǏǈǉǏǏǐ * ǐǎǎǌǊ ǈǎǑǎǉ
ǍǊǑǏǊǉǎǍǏ 3 ǎǈǐǐǈ ǈǌǑǈǑ
ǍǊǑǏǊǉǐǊǌ * ǑǊǑǐǑ ǈǐǊǌǍ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǑǏǌǉǊǌǎ * ǐǉǊǏǌ ǈǎǏǌǊ
ǍǊǑǏǎǉǉǍǈ 3 ǍǋǏǑǈ ǈǍǌǎǊ
ǍǊǑǏǎǉǋǍǏ * ǐǉǎǏǉ ǈǑǑǑǉ
ǍǊǑǐǐǉǎǍǊ 3 ǊǐǌǍǈ ǈǍǑǏǌ
ǍǊǑǐǐǉǐǎǍ * ǋǐǈǎǉ ǈǐǑǎǑ
ǍǊǑǑǊǉǏǊǉ 3 ǊǉǍǈǊ ǈǌǑǌǍ
ǍǊǑǑǊǉǑǈǈ * ǋǉǉǐǊ ǈǐǊǌǊ
ǍǊǑǑǎǉǍǑǉ 3 ǉǏǌǉǌ ǈǌǍǐǎ
ǍǊǑǑǎǉǏǐǌ * Ǌǌǋǎǌ ǈǏǈǈǊ
ǍǊǑǑǐǉǌǎǈ 3 ǉǌǍǌǐ ǈǍǐǑǑ
ǍǋǈǈǊǉǊǏǍ 3 ǉǉǌǎǍ ǈǏǊǋǏ
ǍǋǈǈǊǉǌǌǈ * ǉǊǌǌǏ ǈǑǏǈǊ
ǍǋǈǈǌǉǍǐǌ 3 ǉǉǑǊǐ ǈǏǐǍǉ
ǍǋǈǈǌǉǏǌǈ * ǈǊǑǍǋ ǉǋǏǉǍ
Fǉǌǐ
ǍǊǑǋǉǉǐǐǍ 3 ǈǊǈǊǈ ǈǋǋǌǏ
ǍǊǑǋǉǊǈǑǎ * ǈǏǍǋǌ ǈǎǍǍǉ
ǍǊǑǋǎǉǌǐǋ 3 ǈǑǏǈǏ ǈǍǐǊǎ
ǍǊǑǌǊǉǍǊǉ 3 ǈǈǐǌǊ ǈǍǊǈǌ
ǍǊǑǌǊǉǏǍǋ * ǉǊǊǑǉ ǈǎǍǐǊ
ǍǊǑǌǌǉǉǎǋ 3 ǈǉǉǑǈ ǈǍǍǏǑ
ǍǊǑǌǌǉǋǈǏ * ǈǏǐǈǉ ǉǈǏǑǍ
ǍǊǑǎǈǉǎǉǑ 3 ǈǈǐǎǋ ǈǎǑǑǈ
ǍǊǑǎǈǉǐǌǏ * ǋǋǋǌǐ ǉǍǎǈǌ
ǍǊǑǎǌǉǎǍǑ 3 ǏǌǋǐǏ ǈǎǌǉǉ
ǍǊǑǎǌǉǐǏǊ * ǑǋǊǑǋ ǈǐǊǌǈ
ǍǊǑǎǐǉǎǈǊ 3 ǐǈǐǋǎ ǈǏǊǎǐ
ǍǊǑǎǐǉǐǉǐ * ǉǈǐǈǈǑ ǈǏǎǎǏ
ǍǊǑǏǈǉǎǋǑ 3 ǉǉǏǐǌǍ ǈǌǊǐǉ
ǍǊǑǏǈǉǏǌǋ 3 ǉǊǌǎǐǑ ǈǋǎǏǑ
ǍǊǑǏǈǉǏǏǐ * ǉǋǎǈǋǌ ǈǎǌǌǊ
ǍǊǑǏǊǉǎǍǏ 3 ǉǊǎǎǍǈ ǈǋǑǊǑ
ǍǊǑǏǊǉǐǊǌ * ǉǊǎǌǋǎ ǈǏǎǏǋ
ǍǊǑǏǌǉǈǐǋ 3 ǉǊǍǍǋǐ ǈǌǋǋǑ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǑǏǎǉǉǍǈ 3 ǉǊǎǑǍǌ ǈǍǈǍǌ
ǍǊǑǏǎǉǋǍǏ * ǉǋǍǌǌǉ ǈǑǐǌǉ
ǍǊǑǐǐǉǎǍǊ 3 ǉǉǊǏǉǈ ǈǍǎǑǎ
ǍǊǑǐǐǉǐǎǍ * ǉǋǌǍǑǉ ǈǐǍǍǋ
ǍǊǑǑǊǉǏǊǉ 3 ǐǍǉǉǍ ǈǌǏǏǉ
ǍǊǑǑǊǉǑǈǈ * ǉǊǐǈǊǎ ǈǐǌǏǍ
ǍǊǑǑǎǉǍǑǉ 3 ǎǐǑǋǈ ǈǌǉǍǉ
ǍǊǑǑǎǉǏǐǌ * ǉǈǑǉǐǊ ǈǎǐǐǈ
ǍǊǑǑǐǉǌǎǈ 3 ǍǉǑǏǍ ǈǍǋǎǊ
ǍǋǈǈǊǉǊǏǍ 3 ǋǑǈǏǋ ǈǏǈǌǊ
ǍǋǈǈǊǉǌǌǈ * ǎǋǎǈǍ ǉǈǊǊǏ
ǍǋǈǈǌǉǍǐǌ 3 ǋǋǌǌǐ ǈǏǈǋǑ
ǍǋǈǈǌǉǏǌǈ * ǐǉǋǑǈ ǉǊǐǍǋ
FǉǌǑ
ǍǊǑǋǉǉǐǐǍ 3 ǈǏǌǋǐ ǈǋǋǉǐ
ǍǊǑǋǉǊǈǑǎ * ǊǎǌǉǍ ǈǎǏǈǐ
ǍǊǑǋǎǉǌǐǋ 3 ǋǈǊǑǋ ǈǍǊǐǈ
ǍǊǑǌǊǉǍǊǉ 3 ǐǊǑǑǈ ǈǍǊǑǐ
ǍǊǑǌǊǉǏǍǋ * ǑǈǌǈǑ ǈǏǊǋǋ
ǍǊǑǌǌǉǉǎǋ 3 ǑǈǋǊǌ ǈǎǉǈǑ
ǍǊǑǌǌǉǋǈǏ * ǐǐǐǋǍ ǉǉǈǊǊ
ǍǊǑǎǈǉǎǉǑ 3 ǐǏǐǌǏ ǈǏǏǌǏ
ǍǊǑǎǈǉǐǌǏ * ǉǉǌǐǑǋ ǉǍǑǉǋ
ǍǊǑǎǌǉǎǍǑ 3 ǏǌǐǏǍ ǈǎǊǋǋ
ǍǊǑǎǌǉǐǏǊ * ǑǑǍǑǈ ǈǐǑǌǌ
ǍǊǑǎǐǉǎǈǊ 3 ǏǎǏǑǉ ǈǏǍǌǏ
ǍǊǑǎǐǉǐǉǐ * ǑǈǏǏǈ ǈǏǑǑǉ
ǍǊǑǏǈǉǎǋǑ 3 ǍǈǊǈǉ ǈǌǈǈǎ
ǍǊǑǏǈǉǏǌǋ 3 ǍǌǈǊǍ ǈǋǌǐǐ
ǍǊǑǏǈǉǏǏǐ * ǎǑǊǐǐ ǈǎǊǐǍ
ǍǊǑǏǊǉǎǍǏ 3 ǌǑǋǉǈ ǈǌǋǈǊ
ǍǊǑǏǊǉǐǊǌ * ǏǉǋǏǍ ǈǏǏǉǈ
ǍǊǑǏǌǉǈǐǋ 3 ǌǌǈǉǋ ǈǌǍǎǏ
ǍǊǑǏǌǉǊǌǎ * ǌǏǏǌǊ ǈǎǑǋǉ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǑǏǎǉǋǍǏ * ǎǊǈǌǎ ǈǑǉǑǑ
ǍǊǑǐǐǉǎǍǊ 3 Ǌǌǋǐǌ ǈǍǎǉǎ
ǍǊǑǐǐǉǐǎǍ * ǋǌǏǍǑ ǈǐǑǋǏ
ǍǊǑǑǊǉǏǊǉ 3 ǉǏǉǈǋ ǈǌǏǊǐ
ǍǊǑǑǊǉǑǈǈ * ǊǑǋǌǑ ǈǏǑǌǉ
ǍǊǑǑǎǉǍǑǉ 3 ǉǈǊǋǈ ǈǌǉǐǐ
ǍǊǑǑǎǉǏǐǌ * ǉǑǋǋǌ ǈǎǑǑǑ
ǍǊǑǑǐǉǌǎǈ 3 ǈǐǊǊǈ ǈǍǈǉǎ
ǍǋǈǈǊǉǊǏǍ 3 ǉǎǎǏǎ ǈǏǈǍǈ
ǍǋǈǈǊǉǌǌǈ * ǉǌǋǊǉ ǈǑǏǈǈ
ǍǋǈǈǌǉǍǐǌ 3 ǉǋǐǊǌ ǈǏǎǌǎ
ǍǋǈǈǌǉǏǌǈ * ǈǎǉǍǌ ǉǋǋǌǏ
FǍǋǉ
ǍǊǑǋǊǉǈǍǏ 3 ǈǌǈǏǐ ǈǌǊǌǐ
ǍǊǑǋǊǉǊǋǎ * ǈǌǈǋǊ ǈǐǎǌǊ
ǍǊǑǋǎǉǈǏǋ * ǈǉǈǎǊ ǉǑǏǎǈ
ǍǊǑǌǊǈǑǋǎ 3 ǈǑǑǌǍ ǈǍǋǌǍ
ǍǊǑǌǊǉǈǑǏ * ǉǎǉǋǏ ǈǐǏǍǋ
ǍǊǑǌǌǈǎǊǉ 3 ǊǍǑǊǊ ǉǊǐǍǑ
ǍǊǑǌǌǈǐǎǑ * ǍǋǍǈǎ ǉǉǐǏǑ
ǍǊǑǎǈǉǉǋǉ 3 ǌǌǊǌǏ ǈǏǍǋǎ
ǍǊǑǎǈǉǊǏǌ * ǐǌǌǑǏ ǉǎǌǋǉ
ǍǊǑǎǌǉǉǏǊ 3 ǌǈǑǑǐ ǈǍǌǌǑ
ǍǊǑǎǌǉǋǉǌ * ǏǍǎǍǈ ǉǈǌǏǋ
ǍǊǑǎǐǈǎǊǊ 3 ǋǉǑǌǑ ǈǏǍǎǉ
ǍǊǑǎǐǈǐǌǋ * ǎǈǍǑǏ ǉǉǍǌǍ
ǍǊǑǏǈǉǉǍǐ 3 ǌǌǉǏǉ ǈǌǌǈǑ
ǍǊǑǏǈǉǋǈǍ * ǎǌǎǊǑ ǈǑǐǑǑ
ǍǊǑǏǈǉǐǌǊ 3 ǋǍǎǌǏ ǈǌǋǐǏ
ǍǊǑǏǊǉǉǈǐ 3 ǋǈǎǍǍ ǈǍǍǐǍ
ǍǊǑǏǊǉǋǐǏ * ǐǐǏǈǐ ǉǊǍǏǈ
ǍǊǑǏǌǈǎǏǊ 3 ǊǑǍǍǎ ǈǍǈǌǋ
ǍǊǑǏǌǈǐǉǌ * ǎǉǐǑǊ ǈǎǎǎǊ
ǍǊǑǏǎǈǎǏǐ 3 ǊǐǑǌǋ ǈǍǐǋǈ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǑǐǐǉǉǎǑ 3 ǉǎǑǐǈ ǈǌǊǑǊ
ǍǊǑǐǐǉǋǉǍ * ǊǐǍǑǊ ǉǉǋǏǌ
ǍǊǑǑǊǉǌǋǈ 3 ǈǏǊǐǍ ǈǍǊǈǈ
ǍǊǑǑǎǉǉǋǑ 3 ǉǎǍǎǈ ǈǋǎǏǏ
ǍǊǑǑǎǉǊǐǍ * ǊǊǑǍǈ ǈǑǌǍǐ
ǍǊǑǑǐǉǈǋǑ 3 ǉǊǐǉǌ ǈǍǉǉǌ
ǍǊǑǑǐǉǊǌǑ * ǋǐǋǑǌ ǉǉǏǈǈ
ǍǋǈǈǈǉǈǌǏ 3 ǉǋǏǑǊ ǈǋǑǑǊ
Ǎǋǈǈǈǉǉǎǎ * ǊǋǍǋǉ ǈǎǐǉǊ
Ǎǋǈǈǌǉǉǋǌ 3 ǉǊǑǌǈ ǉǉǉǌǑ
ǍǋǈǈǌǉǊǏǎ * ǉǐǍǋǋ ǉǏǏǎǋ
Gǈǉǉ
ǍǊǑǉǈǉǍǍǈ 3 ǉǈǎǈǌ ǈǎǐǌǉ
ǍǊǑǋǉǉǈǍǈ 3 ǈǉǐǊǋ ǈǌǊǊǏ
ǍǊǑǋǉǉǊǉǑ * ǉǌǊǑǏ ǈǎǎǏǎ
ǍǊǑǋǌǈǑǉǈ 3 ǈǏǌǍǏ ǈǍǊǍǊ
ǍǊǑǋǌǉǈǏǑ * ǈǊǐǑǎ ǈǐǌǑǐ
ǍǊǑǌǈǉǉǊǉ 3 ǈǍǎǐǍ ǈǌǉǉǌ
ǍǊǑǌǈǉǋǌǈ * ǉǋǍǋǑ ǈǎǑǎǐ
ǍǊǑǌǌǈǏǊǏ 3 ǈǎǑǍǐ ǉǉǉǑǏ
ǍǊǑǌǌǉǈǌǌ * ǉǍǑǈǉ ǉǈǑǑǑ
ǍǊǑǍǐǉǈǏǐ 3 ǈǏǌǐǏ ǈǍǊǈǎ
ǍǊǑǍǐǉǊǌǏ * ǈǐǐǎǈ ǉǉǈǈǋ
ǍǊǑǎǊǉǉǎǍ 3 ǈǍǎǐǏ ǈǍǏǏǎ
ǍǊǑǎǊǉǋǌǌ * ǈǏǋǈǎ ǉǉǑǍǋ
ǍǊǑǎǐǉǉǊǌ 3 ǊǎǈǌǏ ǈǌǌǑǏ
ǍǊǑǎǐǉǊǑǏ * Ǌǎǎǎǌ ǉǈǏǈǉ
ǍǊǑǐǎǉǉǌǍ 3 Ǒǐǉǎǈ ǈǌǉǋǏ
ǍǊǑǐǎǉǋǉǋ * ǐǑǍǈǎ ǈǐǍǍǐ
ǍǊǑǑǈǈǑǎǏ 3 ǐǋǏǑǈ ǈǍǈǊǈ
ǍǊǑǑǈǉǉǋǐ * ǉǈǑǉǑǎ ǈǎǎǉǑ
ǍǊǑǑǌǉǈǈǐ 3 ǏǋǑǐǌ ǈǌǐǋǊ
ǍǊǑǑǌǉǉǏǑ * ǐǍǉǊǊ ǈǏǏǌǏ
ǍǊǑǑǎǉǊǍǈ 3 ǎǋǍǉǑ ǈǌǈǌǑ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǑǑǐǉǊǉǌ 3 ǎǍǑǋǑ ǈǌǊǋǈ
ǍǊǑǑǐǉǋǎǎ * ǎǏǋǌǍ ǉǈǉǌǑ
ǍǋǈǈǈǉǉǊǑ 3 ǌǑǋǎǈ ǈǋǏǉǊ
ǍǋǈǈǈǉǊǑǌ * ǐǈǉǈǌ ǈǎǑǌǐ
ǍǋǈǈǌǉǊǋǑ 3 ǍǋǈǉǑ ǉǉǎǊǏ
ǍǋǈǈǌǉǌǍǋ * ǎǏǉǎǌ ǉǌǋǌǐ
Gǈǌǉ
ǍǊǑǋǊǈǑǍǌ 3 ǈǈǌǈǌ ǈǌǉǋǉ
ǍǊǑǋǊǈǑǑǌ * ǉǉǋǋǎ ǈǐǐǊǑ
ǍǊǑǋǌǈǌǌǌ 3 ǈǊǐǏǋ ǈǏǊǑǈ
ǍǊǑǋǌǈǎǊǌ * ǉǊǊǋǑ ǈǑǏǈǍ
ǍǊǑǌǈǈǍǏǐ 3 ǈǎǍǎǑ ǈǍǎǏǋ
ǍǊǑǌǈǈǏǌǎ * ǈǊǌǈǏ ǈǏǌǑǋ
ǍǊǑǌǌǈǋǎǋ 3 ǈǊǎǋǎ ǈǏǐǉǉ
ǍǊǑǌǌǈǌǎǑ * ǊǐǊǐǑ ǊǈǉǌǊ
ǍǊǑǍǐǈǏǑǊ * ǋǋǈǏǉ ǉǎǋǈǑ
ǍǊǑǎǊǈǐǋǎ 3 ǈǐǑǉǉ ǈǑǐǈǏ
ǍǊǑǎǊǈǐǐǊ * ǉǌǎǏǊ ǉǐǈǌǋ
ǍǊǑǎǎǈǏǌǐ 3 ǊǈǍǑǉ ǈǎǌǌǐ
ǍǊǑǎǎǈǑǈǊ * ǈǎǍǉǈ ǉǉǍǍǎ
ǍǊǑǏǊǈǐǈǈ 3 ǍǉǍǑǑ ǈǍǍǉǈ
ǍǊǑǏǊǈǑǑǈ * ǌǊǉǈǏ ǉǈǎǑǉ
ǍǊǑǏǌǈǊǑǑ 3 ǏǋǈǊǎ ǈǎǐǋǉ
ǍǊǑǏǌǈǌǐǎ * ǍǐǑǌǊ ǈǐǑǊǐ
ǍǊǑǐǎǈǏǉǋ 3 ǑǊǊǋǊ ǈǌǊǐǌ
ǍǊǑǐǎǈǐǍǍ * ǑǐǈǑǑ ǈǐǊǐǐ
ǍǊǑǑǈǈǍǌǎ 3 ǐǐǋǊǍ ǈǎǈǍǌ
ǍǊǑǑǈǈǎǐǎ * ǉǉǋǎǎǎ ǉǊǉǑǏ
ǍǊǑǑǌǈǍǎǍ 3 Ǒǉǈǐǉ ǈǌǊǎǑ
ǍǊǑǑǌǈǏǉǉ * ǉǉǌǏǉǉ ǈǐǏǏǍ
ǍǊǑǑǎǈǏǊǌ 3 ǐǌǉǌǐ ǈǌǊǑǉ
ǍǊǑǑǎǈǑǉǏ * ǑǋǎǊǋ ǈǐǍǉǊ
ǍǊǑǑǐǈǎǋǍ 3 ǐǌǐǈǌ ǈǍǈǍǐ
ǍǊǑǑǐǈǑǈǑ * ǑǏǌǎǐ ǉǊǋǎǎ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǈǈǈǈǐǎǑ * ǐǍǎǏǍ ǈǏǐǏǍ
ǍǋǈǈǊǈǌǌǎ 3 ǏǎǌǊǎ ǈǎǏǉǍ
ǍǋǈǈǊǈǎǐǏ * ǐǊǊǉǌ ǉǊǈǍǑ
GǈǑǎ
ǍǊǑǋǊǈǈǐǐ 3 ǑǊǉǉǐ ǉǋǎǎǑǈ
ǍǊǑǋǊǈǊǐǈ * ǈǑǊǊǊ ǈǏǎǎǍ
ǍǊǑǋǎǈǉǌǈ 3 ǊǏǏǏǎǑ ǉǎǎǈǊǌ
ǍǊǑǋǎǈǋǍǑ * ǌǎǉǍǐ Ǌǋǌǉǈ
ǍǊǑǌǊǈǉǋǎ 3 ǐǑǏǊǋ ǉǊǐǎǏǎ
ǍǊǑǌǊǈǋǋǌ * ǈǋǍǊǉ ǈǏǏǐǏ
ǍǊǑǎǈǈǍǑǈ * ǈǍǏǐǊ ǉǋǌǉǐ
ǍǊǑǎǌǈǋǈǊ 3 ǌǑǊǉǈ ǉǊǐǎǍǑ
ǍǊǑǎǌǈǎǍǍ * ǈǍǉǍǏ ǉǉǑǈǑ
ǍǊǑǎǎǉǊǊǍ 3 ǌǊǍǉǋ ǉǌǈǈǈǉ
ǍǊǑǎǎǉǌǉǎ * ǈǋǊǏǋ ǉǈǑǍǉ
ǍǊǑǏǈǈǌǈǉ 3 ǊǏǌǌǑ ǉǌǊǑǏǑ
ǍǊǑǏǈǈǍǑǐ * ǋǈǎǋǊ ǉǈǎǉǋ
ǍǊǑǐǐǈǌǐǊ 3 ǉǏǈǊǊǎ ǉǋǏǋǈǋ
ǍǊǑǐǐǈǎǎǑ * ǉǋǋǈǊǏ ǈǑǎǈǎ
ǍǊǑǑǎǈǌǐǉ 3 Ǌǉǎǌǈǋ ǉǌǊǌǉǋ
ǍǊǑǑǎǈǍǐǈ * ǉǌǋǍǋǍ ǈǑǈǌǉ
ǍǊǑǑǐǈǌǊǐ 3 ǉǋǍǌǎ ǉǏǑǎǌǑ
ǍǊǑǑǐǈǍǊǏ * ǉǎǉǈǋǍ ǉǍǌǑǎ
ǍǋǈǈǈǈǌǉǑ 3 ǉǑǊǌǑǊ ǉǍǉǋǊǊ
ǍǋǈǈǈǈǍǑǋ * ǉǎǈǎǍǋ ǉǈǋǑǏ
ǍǋǈǈǌǈǍǑǎ 3 Ǌǎǋǎǐǋ ǋǉǎǊǈǋ
ǍǋǈǈǌǈǏǑǐ * ǉǉǍǋǍǑ ǉǑǑǌǐ
GǉǊǋ
ǍǊǑǋǊǉǈǍǏ 3 ǈǈǉǍǉ ǈǌǎǈǐ
ǍǊǑǋǊǉǊǋǎ * ǈǋǊǋǐ ǈǐǌǊǊ
ǍǊǑǋǎǉǈǏǋ * ǉǑǍǊǉ ǊǉǈǐǍ
ǍǊǑǌǊǈǑǋǎ 3 ǈǑǋǋǑ ǈǍǍǑǊ
ǍǊǑǌǊǉǈǑǏ * ǈǈǎǌǋ ǈǑǌǈǊ
ǍǊǑǌǌǈǎǊǉ 3 ǋǊǉǋǏ ǉǋǈǌǑ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǑǎǈǉǉǋǉ 3 ǈǍǋǋǉ ǈǏǍǌǋ
ǍǊǑǎǈǉǊǏǌ * ǌǈǐǌǍ ǉǎǎǐǋ
ǍǊǑǎǌǉǉǏǊ 3 ǈǐǊǊǈ ǈǎǎǎǋ
ǍǊǑǎǌǉǋǉǌ * ǈǏǏǏǉ ǉǊǈǈǎ
ǍǊǑǎǐǈǎǊǊ 3 ǉǊǌǐǈ ǈǐǑǎǎ
ǍǊǑǎǐǈǐǌǋ * ǈǌǋǈǑ ǉǊǏǌǉ
ǍǊǑǏǈǉǉǍǐ 3 ǉǎǍǈǑ ǈǌǎǊǑ
ǍǊǑǏǈǉǋǈǍ * ǈǊǌǎǋ ǉǈǊǊǏ
ǍǊǑǏǈǉǐǌǊ 3 ǉǏǎǎǉ ǈǌǏǏǎ
ǍǊǑǏǊǉǉǈǐ 3 ǊǏǏǊǑ ǈǎǉǏǉ
ǍǊǑǏǊǉǋǐǏ * ǉǐǈǋǎ ǉǌǎǏǊ
ǍǊǑǏǌǈǎǏǊ 3 ǋǋǌǐǋ ǈǍǏǊǍ
ǍǊǑǏǌǈǐǉǌ * ǌǋǊǋǌ ǈǐǈǏǋ
ǍǊǑǏǎǈǎǏǐ 3 ǋǉǌǉǑ ǈǎǋǏǑ
ǍǊǑǏǎǈǐǎǐ * ǉǋǈǐǎ ǉǈǌǊǐ
ǍǊǑǐǐǉǉǎǑ 3 ǎǍǍǌǑ ǈǍǈǋǐ
ǍǊǑǐǐǉǋǉǍ * ǏǍǑǏǉ ǉǈǐǐǑ
ǍǊǑǑǊǉǌǋǈ 3 Ǎǋǐǉǋ ǈǍǎǎǑ
ǍǊǑǑǎǉǉǋǑ 3 ǎǊǈǋǑ ǈǌǐǊǉ
ǍǊǑǑǎǉǊǐǍ * ǐǍǏǌǍ ǉǈǑǊǉ
ǍǊǑǑǐǉǈǋǑ 3 ǌǐǎǑǏ ǈǎǉǏǊ
ǍǊǑǑǐǉǊǌǑ * ǐǏǉǎǎ ǉǊǋǑǊ
ǍǋǈǈǈǉǈǌǏ 3 ǌǋǈǈǍ ǈǌǌǋǈ
Ǎǋǈǈǈǉǉǎǎ * ǏǉǍǌǌ ǈǏǈǋǏ
Ǎǋǈǈǌǉǉǋǌ 3 ǉǉǉǊǎ ǉǊǊǌǊ
ǍǋǈǈǌǉǊǏǎ * ǌǈǎǉǐ ǉǑǈǎǎ
GǊǉǎ
ǍǊǑǋǉǉǏǐǈ 3 ǈǊǋǏǐ ǈǋǊǊǊ
ǍǊǑǋǉǉǑǊǈ * ǈǊǋǑǈ ǈǎǌǊǏ
ǍǊǑǋǎǉǋǊǉ 3 ǉǍǏǍǌ ǉǋǐǋǏ
ǍǊǑǋǎǉǍǊǊ * ǈǉǎǑǑ ǊǉǋǋǍ
ǍǊǑǋǎǉǏǑǊ * ǊǎǉǐǑ ǉǎǊǋǍ
ǍǊǑǌǊǉǌǉǍ 3 ǈǋǏǎǍ ǈǍǍǋǋ
ǍǊǑǌǊǉǍǏǍ * ǈǌǌǐǑ ǈǐǐǌǍ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǑǎǌǉǎǑǏ * ǈǍǈǈǎ ǉǉǎǌǌ
ǍǊǑǎǐǉǌǏǏ 3 ǈǌǌǉǍ ǉǉǌǑǍ
ǍǊǑǎǐǉǎǋǑ * ǉǌǊǉǐ ǋǏǎǍǍ
ǍǊǑǏǊǉǎǊǈ 3 ǋǉǈǐǐ ǈǏǊǍǉ
ǍǊǑǏǊǉǏǎǎ * Ǌǈǉǐǌ ǈǐǍǈǏ
ǍǊǑǏǌǉǈǌǏ 3 ǋǋǎǍǐ ǈǌǏǊǎ
ǍǊǑǏǌǉǉǐǐ * ǊǐǌǐǏ ǈǏǉǐǉ
ǍǊǑǏǎǉǉǈǋ 3 ǋǋǍǋǍ ǈǍǎǌǊ
ǍǊǑǏǎǉǊǑǊ * ǋǐǋǐǉ ǈǑǌǈǏ
ǍǊǑǐǐǉǍǌǏ 3 ǍǈǐǐǏ ǈǎǈǈǑ
ǍǊǑǐǐǉǎǐǏ * ǎǍǏǉǉ ǉǋǐǊǎ
ǍǊǑǑǊǉǍǋǈ 3 ǌǍǌǊǏ ǈǍǉǑǌ
ǍǊǑǑǊǉǏǏǏ * ǍǏǎǑǏ ǉǈǉǊǑ
ǍǊǑǑǎǉǍǍǍ 3 ǊǏǑǌǏ ǈǌǋǋǊ
ǍǊǑǑǎǉǏǊǌ * ǎǈǎǉǉ ǈǏǊǐǋ
ǍǋǈǈǊǉǊǋǑ 3 ǊǋǑǐǈ ǈǎǌǐǌ
ǍǋǈǈǌǉǍǌǐ 3 ǈǈǎǌǏ ǈǑǍǏǎ
Ǎǋǈǈǌǉǎǐǈ * ǈǋǍǈǎ ǉǋǎǉǎ
GǊǋǉ
ǍǊǑǉǈǈǐǋǈ * ǈǏǊǉǊ ǉǏǉǍǌ
ǍǊǑǋǊǈǈǉǌ 3 ǈǈǌǐǌ ǈǍǏǉǑ
ǍǊǑǋǊǈǉǎǋ * ǈǍǈǍǍ ǈǏǑǏǋ
ǍǊǑǋǎǈǈǌǉ 3 ǈǋǈǌǌ ǈǐǋǑǍ
ǍǊǑǋǎǈǊǋǍ * ǊǑǈǑǑ ǊǊǑǐǏ
ǍǊǑǌǊǈǈǑǉ 3 ǈǊǎǊǈ ǈǌǑǐǑ
ǍǊǑǌǊǈǊǏǌ * ǈǊǉǏǉ ǈǏǎǌǎ
ǍǊǑǎǈǈǊǎǊ 3 ǈǍǉǎǎ ǋǏǈǊǎ
ǍǊǑǎǈǈǌǍǈ * ǈǌǏǊǍ ǉǋǉǍǏ
ǍǊǑǎǌǈǊǈǎ 3 ǉǉǑǈǉ ǈǌǐǐǎ
ǍǊǑǎǌǈǌǈǐ * ǉǈǌǐǉ ǈǑǐǎǑ
ǍǊǑǎǌǈǍǋǍ * ǉǋǋǋǑ ǈǏǌǐǈ
ǍǊǑǎǎǉǉǌǍ 3 ǉǉǏǊǊ ǈǎǈǏǈ
ǍǊǑǎǎǉǊǑǑ * ǈǐǉǉǐ ǉǉǈǏǊ
ǍǊǑǏǈǈǋǊǈ 3 ǋǋǏǊǉ ǈǌǎǐǊ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǑǏǈǉǈǐǉ * ǋǐǉǊǉ ǈǑǐǋǏ
ǍǊǑǏǊǈǊǌǐ 3 ǌǎǑǎǉ ǈǎǋǌǉ
ǍǊǑǏǊǈǌǐǍ * ǎǍǈǍǎ ǈǐǉǐǍ
ǍǊǑǏǎǈǊǋǍ 3 ǍǍǋǌǊ ǉǈǉǈǋ
ǍǊǑǏǎǈǌǊǑ * Ǐǌǋǋǌ ǉǋǍǎǉ
ǍǊǑǐǐǈǌǉǋ 3 ǏǎǉǍǌ ǈǍǋǊǏ
ǍǊǑǐǐǈǍǍǊ * ǐǑǋǋǍ ǈǑǋǑǎ
ǍǊǑǑǌǈǋǎǉ 3 Ǐǈǎǎǉ ǈǐǈǍǑ
ǍǊǑǑǌǈǌǋǏ * ǑǐǐǊǈ ǈǐǐǏǊ
ǍǊǑǑǎǈǌǌǋ 3 ǎǋǊǐǊ ǈǍǐǌǏ
ǍǊǑǑǎǈǍǊǉ * ǐǊǎǏǎ ǈǐǍǑǏ
ǍǊǑǑǐǈǋǐǑ 3 ǎǑǋǐǈ ǉǈǌǏǐ
ǍǊǑǑǐǈǌǎǎ * ǏǑǍǏǎ ǉǋǊǌǏ
Ǎǋǈǈǈǈǋǐǌ 3 ǎǈǊǌǎ ǈǐǉǑǊ
ǍǋǈǈǈǈǍǋǌ * ǐǍǈǊǌ ǈǑǌǏǍ
ǍǋǈǈǌǈǏǌǈ * ǉǉǍǉǈǎ ǊǈǏǈǐ
GǊǋǍ
ǍǊǑǋǊǈǍǈǏ 3 ǉǋǐǏǑ ǈǌǉǌǐ
ǍǊǑǋǊǈǐǊǋ * ǈǈǋǊǎ ǈǏǍǊǎ
ǍǊǑǋǎǈǎǈǈ 3 ǉǍǈǉǎ ǉǊǑǋǏ
ǍǊǑǋǎǈǐǋǌ * ǋǉǊǊǐ ǋǋǋǍǑ
ǍǊǑǌǊǈǎǍǋ 3 ǈǊǊǐǉ ǈǍǎǑǊ
ǍǊǑǌǊǈǐǏǋ * ǈǈǑǏǈ ǈǑǌǑǐ
ǍǊǑǌǌǈǋǊǍ 3 ǈǋǎǈǈ ǉǈǏǑǋ
ǍǊǑǌǌǈǌǈǉ * ǉǌǏǑǈ ǉǌǈǌǐ
ǍǊǑǌǌǈǍǐǌ 3 ǉǍǐǐǐ ǉǋǋǎǉ
ǍǊǑǎǈǈǐǍǑ 3 ǈǊǉǊǏ ǉǉǍǐǈ
ǍǊǑǎǈǉǈǏǉ * ǊǊǈǐǌ ǉǌǉǏǋ
ǍǊǑǎǌǈǐǐǏ 3 ǈǊǎǍǏ ǈǍǋǎǑ
ǍǊǑǎǌǉǉǈǑ * ǉǉǋǉǊ ǈǐǑǑǉ
ǍǊǑǎǐǈǋǋǍ 3 ǉǈǑǎǍ ǈǋǐǎǋ
ǍǊǑǎǐǈǍǍǑ * ǊǉǏǐǑ ǉǈǍǐǍ
ǍǊǑǏǊǈǏǎǋ 3 ǋǐǎǍǍ ǈǍǉǈǍ
ǍǊǑǏǊǈǑǋǈ * ǋǐǎǈǌ ǈǑǑǎǋ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǑǏǌǈǌǊǐ * ǌǍǌǈǐ ǈǐǋǈǊ
ǍǊǑǐǐǈǐǑǎ 3 ǉǍǏǑǍǎ ǈǍǌǊǋ
ǍǊǑǐǐǉǉǉǈ * ǉǐǌǍǉǍ ǈǐǌǉǊ
ǍǊǑǑǊǉǊǊǉ 3 ǊǈǏǑǈǈ ǈǏǍǈǉ
ǍǊǑǑǎǈǎǐǍ 3 ǉǍǎǍǋǎ ǈǌǍǍǑ
ǍǊǑǑǎǈǐǍǐ * ǉǐǏǏǌǊ ǈǏǑǉǏ
ǍǊǑǑǐǈǍǑǎ 3 ǉǋǌǑǊǍ ǈǎǌǉǊ
ǍǊǑǑǐǈǏǊǊ * ǉǏǊǐǍǎ ǈǑǍǋǑ
ǍǋǈǈǊǈǌǉǈ 3 ǉǉǐǍǎǍ ǈǐǌǉǌ
ǍǋǈǈǊǈǎǉǑ * ǉǍǍǏǋǏ ǉǊǎǉǎ
GǊǌǌ
ǍǊǑǉǈǉǏǎǑ 3 ǈǊǋǑǉ ǈǎǐǌǐ
ǍǊǑǋǉǉǌǋǋ 3 ǈǍǑǑǎ ǈǋǐǍǏ
ǍǊǑǋǉǉǎǈǊ * ǈǍǊǈǊ ǈǏǍǑǏ
ǍǊǑǋǌǉǊǎǉ 3 ǈǌǈǐǈ ǈǍǌǊǌ
ǍǊǑǋǌǉǌǎǈ * ǉǏǏǋǎ ǉǊǈǎǉ
ǍǊǑǌǈǉǍǉǐ 3 ǈǌǈǑǑ ǈǌǍǌǍ
ǍǊǑǌǈǉǎǐǈ * ǈǉǊǌǑ ǈǏǏǑǍ
ǍǊǑǍǐǉǌǋǊ 3 ǈǊǊǏǋ ǈǏǋǐǊ
ǍǊǑǍǐǉǍǐǉ * ǈǈǊǌǋ ǉǌǐǊǎ
ǍǊǑǎǊǉǍǊǉ 3 ǉǈǉǊǌ ǈǎǈǎǑ
ǍǊǑǎǊǉǎǎǋ * ǈǑǋǍǈ ǉǈǈǌǐ
ǍǊǑǎǎǉǍǏǈ 3 ǈǏǌǐǏ ǈǍǊǋǊ
ǍǊǑǎǎǉǏǋǐ * ǋǍǌǍǌ ǉǈǉǉǎ
ǍǊǑǐǎǉǌǑǏ 3 ǏǉǐǊǐ ǈǍǉǋǈ
ǍǊǑǐǎǉǎǌǈ * ǉǈǍǉǉǐ ǈǑǎǋǈ
ǍǊǑǑǈǉǋǉǊ 3 ǐǋǉǏǋ ǈǌǐǐǏ
ǍǊǑǑǈǉǌǍǋ * ǐǉǎǊǑ ǉǈǈǈǐ
ǍǊǑǑǌǉǌǉǉ * ǉǈǊǍǉǋ ǈǑǉǍǉ
ǍǊǑǑǎǉǍǉǑ 3 ǍǐǑǌǏ ǈǌǍǋǋ
ǍǊǑǑǎǉǎǎǋ * ǏǊǋǍǏ ǈǐǊǐǉ
ǍǊǑǑǐǉǌǊǍ 3 ǍǊǐǐǋ ǈǎǍǉǍ
ǍǊǑǑǐǉǍǋǉ * ǏǋǎǌǑ ǉǈǎǐǐ
ǍǋǈǈǊǉǊǈǋ 3 ǌǏǌǎǈ ǈǎǎǌǋ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǈǈǌǉǍǉǊ 3 ǋǎǎǈǌ ǉǉǐǍǌ
ǍǋǈǈǌǉǎǉǑ * ǌǊǋǈǌ ǉǌǈǏǋ
Gǋǈǉ
ǍǊǑǉǈǉǑǋǊ 3 ǈǋǉǏǊ ǈǎǌǐǌ
ǍǊǑǋǉǉǌǏǌ 3 ǈǊǑǈǈ ǈǋǏǋǐ
ǍǊǑǋǉǉǎǎǉ * ǉǏǉǌǎ ǈǏǑǉǎ
ǍǊǑǋǌǉǍǊǐ * ǉǑǎǍǍ ǉǈǎǏǌ
ǍǊǑǋǌǉǏǊǈ 3 ǈǎǌǎǎ ǈǍǉǋǋ
ǍǊǑǌǈǉǍǎǏ 3 ǈǑǎǎǊ ǈǌǏǐǎ
ǍǊǑǌǈǉǏǌǈ * ǈǍǋǐǑ ǈǐǐǑǍ
ǍǊǑǌǌǉǊǈǈ 3 ǈǐǏǎǈ ǉǏǏǈǎ
ǍǊǑǌǌǉǋǎǎ * ǈǊǊǋǋ ǉǋǏǉǏ
ǍǊǑǍǐǉǌǏǉ 3 ǈǌǎǉǊ ǈǍǏǎǈ
ǍǊǑǍǐǉǎǌǉ * ǈǋǑǈǏ ǉǈǎǎǋ
ǍǊǑǎǊǉǍǍǎ 3 ǈǐǎǈǌ ǈǍǌǑǐ
ǍǊǑǎǊǉǏǊǌ * ǉǍǎǊǌ ǉǈǋǉǋ
ǍǊǑǎǎǉǎǊǍ 3 ǈǉǍǌǏ ǈǍǊǉǏ
ǍǊǑǎǎǉǏǑǐ * ǊǈǐǌǊ ǈǑǊǈǑ
ǍǊǑǏǎǉǍǎǋ 3 ǈǋǋǉǍ ǉǉǍǉǎ
ǍǊǑǏǎǉǎǈǑ * ǈǏǑǏǎ ǈǑǎǏǌ
ǍǊǑǐǎǉǍǋǌ 3 ǋǍǌǊǋ ǈǍǈǐǊ
ǍǊǑǐǎǉǏǈǊ * ǋǏǉǐǐ ǈǑǉǑǍ
ǍǊǑǑǈǉǋǌǐ 3 ǍǊǐǐǐ ǈǌǊǌǐ
ǍǊǑǑǈǉǍǉǊ * ǐǍǑǍǉ ǉǈǈǈǏ
ǍǊǑǑǌǉǋǈǌ 3 ǍǍǏǎǍ ǈǌǌǏǈ
ǍǊǑǑǌǉǌǏǉ * ǎǏǎǋǌ ǈǐǐǑǈ
ǍǊǑǑǎǉǎǊǐ 3 Ǎǈǎǈǉ ǈǌǊǎǐ
ǍǊǑǑǎǉǑǈǏ * ǏǉǏǌǐ ǈǏǉǑǏ
ǍǊǑǑǐǉǌǑǎ 3 ǍǉǐǍǍ ǈǎǑǌǊ
ǍǊǑǑǐǉǎǌǐ * ǏǑǏǈǉ ǉǈǑǌǎ
Gǋǈǐ
ǍǊǑǉǈǉǑǋǊ 3 ǈǑǉǌǈ ǈǎǌǌǏ
ǍǊǑǋǉǉǌǏǌ 3 ǈǌǏǈǍ ǈǋǉǎǑ
ǍǊǑǋǉǉǎǎǉ * ǈǉǉǏǌ ǈǍǐǏǎ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǊǑǋǌǉǏǊǈ 3 ǈǋǈǉǑ ǈǍǊǐǎ
ǍǊǑǌǈǉǍǎǏ 3 ǈǈǈǍǋ ǈǋǐǎǌ
ǍǊǑǌǈǉǏǌǈ * ǈǈǊǉǐ ǈǐǏǎǌ
ǍǊǑǌǌǉǊǈǈ 3 ǉǐǐǈǏ ǊǈǑǈǊ
ǍǊǑǌǌǉǋǎǎ * ǉǋǐǉǐ ǉǉǑǍǎ
ǍǊǑǍǐǉǌǏǉ 3 ǈǈǋǈǊ ǈǎǈǋǐ
ǍǊǑǍǐǉǎǌǉ * ǈǉǊǐǊ ǉǉǉǎǋ
ǍǊǑǎǊǉǍǍǎ 3 ǈǊǈǍǏ ǈǍǊǑǋ
ǍǊǑǎǊǉǏǊǌ * ǉǋǌǍǉ ǈǐǍǊǉ
ǍǊǑǎǎǉǎǊǍ 3 ǈǎǎǉǏ ǈǍǈǈǐ
ǍǊǑǎǎǉǏǑǐ * ǈǌǎǉǏ ǈǑǐǌǍ
ǍǊǑǏǎǉǍǎǋ 3 ǊǌǊǑǏ ǉǊǍǉǐ
ǍǊǑǏǎǉǎǈǑ * ǈǐǉǉǌ ǈǑǌǌǐ
ǍǊǑǐǎǉǍǋǌ 3 ǏǌǏǈǎ ǈǍǊǎǐ
ǍǊǑǐǎǉǏǈǊ * ǑǏǌǊǍ ǈǐǌǋǊ
ǍǊǑǑǈǉǋǌǐ 3 ǐǍǑǍǐ ǈǌǋǑǏ
ǍǊǑǑǈǉǍǉǊ * Ǒǎǉǐǈ ǈǐǎǏǑ
ǍǊǑǑǌǉǋǈǌ 3 ǉǈǈǏǉǋ ǈǌǐǎǊ
ǍǊǑǑǌǉǌǏǉ * ǉǈǊǊǎǌ ǈǐǍǑǌ
ǍǊǑǑǎǉǎǊǐ 3 ǉǈǏǐǏǑ ǈǌǍǎǊ
ǍǊǑǑǎǉǑǈǏ * ǉǉǎǏǊǋ ǈǎǑǍǉ
ǍǊǑǑǐǉǌǑǎ 3 ǑǉǑǍǐ ǈǏǎǎǍ
ǍǊǑǑǐǉǎǌǐ * ǉǈǌǉǍǐ ǉǉǌǎǊ
Hǈǈǉ
ǍǋǊǎǎǉǉǈǌ * ǉǉǍǌǊ ǉǏǐǊǑ
ǍǋǊǎǐǈǊǏǈ 3 ǈǐǍǑǌ ǉǉǍǍǈ
ǍǋǊǎǐǈǋǈǍ * ǌǉǑǍǈ ǉǍǋǏǏ
ǍǋǊǐǍǈǊǊǈ * ǋǎǎǋǎǈ ǊǈǐǊǋ
ǍǋǊǐǏǈǈǌǎ 3 ǋǍǌǋǏǐ ǉǈǐǍǈ
ǍǋǊǐǏǈǉǑǎ * ǋǑǌǉǌǌ ǉǎǉǏǑ
ǍǋǊǑǉǈǈǍǌ 3 ǊǑǉǊǉǎ ǉǈǉǎǊ
ǍǋǊǑǉǈǊǈǋ * ǋǎǉǑǍǈ ǉǌǎǉǍ
ǍǋǊǑǍǈǈǌǐ 3 ǊǑǌǉǏǌ ǈǐǊǏǉ
ǍǋǊǑǍǈǉǑǍ * ǋǉǉǈǈǉ ǉǈǍǎǈ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǊǑǑǈǊǑǏ * ǊǌǑǊǌǉ ǉǈǍǊǌ
ǍǋǋǈǉǈǈǊǉ 3 ǐǏǈǊǋ ǊǎǊǊǏ
ǍǋǋǈǉǈǊǋǏ * ǉǑǍǍǋǋ ǊǑǋǏǉ
ǍǋǋǊǉǈǉǋǑ 3 ǎǏǎǎǋ ǈǏǊǍǑ
ǍǋǋǊǉǈǊǑǏ * ǉǋǌǊǑǏ ǉǉǌǍǊ
ǍǋǋǊǍǈǊǈǊ 3 ǍǈǑǑǏ ǈǏǊǑǌ
ǍǋǋǊǍǈǋǌǍ * ǉǋǈǑǉǋ ǉǈǐǍǑ
ǍǋǋǌǌǈǋǏǋ 3 ǋǐǍǋǉ ǈǏǎǋǌ
ǍǋǋǌǌǈǍǑǍ * ǋǑǉǏǏ ǉǉǏǍǎ
ǍǋǊǎǎǈǑǎǉ 3 ǉǊǏǎǋ ǉǋǈǍǐ
HǈǈǍ
ǍǋǊǎǎǈǑǑǏ 3 ǈǐǉǌǍ ǈǑǈǌǎ
ǍǋǊǎǎǉǉǎǋ * ǈǈǊǈǏ ǉǊǎǑǊ
ǍǋǊǎǐǈǋǎǍ 3 ǈǊǏǌǏ ǈǏǊǐǏ
ǍǋǊǎǐǈǌǈǈ * ǈǋǍǍǐ ǉǉǎǏǉ
ǍǋǊǐǍǈǊǏǐ * ǋǏǑǊǐǊ ǉǎǍǍǋ
ǍǋǊǐǏǈǈǐǉ 3 ǋǎǎǑǌǏ ǈǎǈǍǌ
ǍǋǊǑǉǈǈǑǎ 3 ǌǎǍǈǎǉ ǉǈǉǐǊ
ǍǋǊǑǉǈǊǎǉ * ǌǑǈǍǌǋ ǉǉǏǍǉ
ǍǋǊǑǍǈǈǐǌ 3 ǌǎǏǊǊǌ ǈǎǍǍǈ
ǍǋǊǑǍǈǊǍǋ * ǍǋǑǐǐǍ ǈǐǌǉǐ
ǍǋǊǑǑǈǉǑǊ 3 ǌǎǏǌǎǏ ǈǎǐǏǐ
ǍǋǊǑǑǈǋǍǎ * ǍǋǏǈǎǐ ǈǏǏǌǈ
ǍǋǋǈǉǈǈǍǎ 3 ǌǉǎǊǊǎ Ǌǎǎǈǈ
ǍǋǋǈǉǈǊǑǍ * ǌǏǋǏǐǌ ǋǉǏǈǏ
ǍǋǋǊǉǈǉǐǌ 3 ǊǈǏǉǑǐ ǈǏǊǎǋ
ǍǋǋǊǉǈǋǎǊ * ǊǐǑǑǐǑ ǈǐǏǈǑ
ǍǋǋǊǍǈǊǋǏ 3 ǉǑǍǋǊǌ ǈǍǊǏǍ
ǍǋǋǊǍǈǌǈǌ * ǋǈǑǌǐǉ ǈǏǐǌǌ
ǍǋǋǋǉǈǑǎǏ * ǊǉǍǍǏǋ ǋǌǌǑǑ
ǍǋǋǌǌǈǌǊǊ 3 ǑǍǉǑǋ ǈǍǍǋǈ
ǍǋǋǌǌǈǎǍǋ * ǉǌǎǍǋǈ ǈǐǍǏǋ
Ǎǋǋǌǐǈǋǐǋ 3 ǍǑǏǉǉ ǉǈǍǑǉ
Ǎǋǋǌǐǈǌǎǋ 3 ǏǏǍǎǏ ǈǍǊǌǐ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǋǍǊǈǊǑǌ 3 ǎǑǑǍǌ ǈǏǊǐǐ
ǍǋǋǍǊǈǋǌǉ * ǉǈǈǍǉǑ ǈǑǌǌǐ
ǍǋǋǍǎǈǌǎǊ 3 ǎǌǏǍǊ ǈǐǊǐǏ
ǍǋǋǍǎǈǍǎǐ * ǉǈǌǋǌǌ ǈǑǎǈǍ
ǍǋǋǎǈǈǋǐǑ 3 ǏǏǊǈǎ ǉǈǍǍǍ
ǍǋǋǎǈǈǌǎǊ * ǑǎǍǍǊ ǉǋǑǊǐ
HǈǍǈ
ǍǋǊǎǎǉǋǑǑ 3 ǈǈǐǑǐ ǈǍǏǎǋ
ǍǋǊǎǎǉǌǑǌ * ǈǈǉǍǍ ǉǉǌǌǎ
ǍǋǊǎǐǈǏǌǈ 3 ǈǍǐǌǎ ǈǏǌǉǋ
ǍǋǊǎǐǈǏǏǍ * ǉǈǉǑǋ ǈǑǑǑǎ
ǍǋǊǐǋǈǌǉǏ 3 ǊǍǋǉǑ ǈǐǊǈǊ
ǍǋǊǐǋǈǑǈǎ * ǊǍǉǊǊ ǉǊǋǍǈ
ǍǋǊǐǏǉǎǐǌ 3 ǌǎǉǈǌ ǉǍǈǌǐ
ǍǋǊǐǑǈǉǉǊ 3 ǍǉǏǑǉ ǈǎǉǐǏ
ǍǋǊǐǑǈǊǐǉ * ǎǊǏǎǏ ǉǊǈǊǊ
ǍǋǊǑǋǈǉǍǊ * ǏǐǍǉǈ ǊǈǏǑǋ
ǍǋǊǑǏǈǈǊǊ 3 ǑǊǐǉǎ ǈǎǋǎǏ
ǍǋǊǑǏǈǋǌǑ * ǉǈǌǋǈǈ ǉǈǈǑǎ
ǍǋǋǈǉǈǉǊǐ 3 ǑǋǏǈǋ ǋǌǊǉǌ
ǍǋǋǈǉǈǌǊǋ * ǍǍǍǑǏ ǊǑǐǑǏ
ǍǋǋǉǍǈǊǏǌ 3 ǍǐǑǉǎ ǈǌǐǐǍ
ǍǋǋǉǍǈǌǍǉ * ǑǋǎǎǍ ǈǐǍǉǋ
ǍǋǋǊǋǈǋǊǉ 3 ǌǈǈǑǋ ǈǋǑǐǌ
ǍǋǋǊǋǈǎǈǎ * ǍǊǋǌǐ ǈǐǉǍǏ
ǍǋǋǋǉǈǋǎǑ 3 ǉǈǑǉǐ ǉǌǍǎǌ
ǍǋǋǋǉǈǍǌǐ * ǌǑǎǏǑ Ǌǌǈǋǌ
ǍǋǋǋǉǈǍǐǎ * ǉǐǋǏǊ ǊǑǊǐǋ
ǍǋǋǌǊǈǍǐǏ * ǊǊǌǏǊ ǈǐǎǊǋ
HǈǍǊ
ǍǋǋǍǈǈǋǈǍ 3 ǉǌǏǑǎ ǈǎǎǏǌ
ǍǋǋǍǈǈǋǏǎ * ǋǐǐǌǉ ǉǈǊǌǏ
ǍǋǊǎǐǈǈǍǐ 3 ǈǎǏǐǎ ǈǑǉǑǍ
ǍǋǊǎǐǈǉǌǎ * ǈǈǍǊǑ ǉǋǑǌǎ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǊǐǋǈǑǏǉ * ǋǑǎǏǉ ǉǈǐǉǌ
ǍǋǊǐǏǉǏǊǉ 3 ǉǈǍǍǎǍ Ǌǈǋǐǎ
ǍǋǊǐǑǈǉǍǈ 3 ǉǊǏǐǊǍ ǈǍǏǍǍ
ǍǋǊǑǋǈǊǉǊ * ǉǍǋǈǌǑ ǉǏǑǎǋ
ǍǋǊǑǏǈǊǊǉ 3 ǉǍǌǐǑǊ ǈǍǋǉǎ
ǍǋǊǑǏǈǌǈǐ * ǉǑǉǑǊǌ ǈǑǋǈǌ
Ǎǋǋǈǉǈǌǐǋ * ǊǈǈǈǉǑ ǊǋǍǋǎ
ǍǋǋǉǍǈǋǉǌ 3 ǎǑǎǑǏ ǈǌǊǉǐ
ǍǋǋǉǍǈǍǈǑ * ǉǈǏǋǊǏ ǈǐǉǋǋ
ǍǋǋǊǋǈǋǍǐ 3 ǌǎǊǊǉ ǈǋǑǏǎ
ǍǋǋǊǋǈǎǎǌ * ǐǐǑǏǈ ǈǐǐǉǉ
ǍǋǋǋǉǈǌǈǏ 3 ǎǋǈǊǊ ǊǋǑǏǎ
ǍǋǋǋǉǈǎǊǋ * ǉǋǉǈǈǑ ǋǑǑǈǋ
ǍǋǋǋǉǈǎǍǐ * ǉǐǍǐǌ ǌǌǍǏǍ
ǍǋǋǌǊǈǎǌǎ * ǌǈǊǈǐ ǈǐǌǌǊ
ǍǋǋǌǎǈǌǍǊ 3 ǈǎǎǈǉ ǉǋǉǋǌ
HǈǍǋ
ǍǋǋǍǈǈǋǈǍ 3 ǈǊǑǎǋ ǈǎǎǌǍ
ǍǋǋǍǈǈǋǏǎ * ǉǊǌǉǉ ǉǈǊǊǊ
ǍǋǊǎǐǈǈǍǐ 3 ǊǉǍǈǏ ǈǑǋǋǌ
ǍǋǊǎǐǈǉǌǎ * ǉǏǌǐǊ ǉǋǐǉǏ
ǍǋǊǐǋǈǌǍǊ 3 ǐǈǌǍǊ ǈǏǊǐǎ
ǍǋǊǐǋǈǑǏǉ * ǐǉǈǐǌ ǉǈǍǌǊ
ǍǋǊǐǏǉǏǊǉ 3 ǑǊǑǐǉ Ǌǈǐǋǎ
ǍǋǊǐǑǈǉǍǈ 3 Ǐǋǈǋǎ ǈǎǈǑǌ
ǍǋǊǑǋǈǊǉǊ * ǐǉǐǊǐ ǉǏǐǉǐ
ǍǋǊǑǏǈǊǊǉ 3 ǍǋǍǈǑ ǈǍǌǌǌ
ǍǋǊǑǏǈǌǈǐ * ǏǍǎǐǑ ǈǑǋǑǈ
Ǎǋǋǈǉǈǌǐǋ * ǋǑǋǑǏ ǊǋǍǉǎ
ǍǋǋǉǍǈǋǉǌ 3 ǉǊǎǎǋ ǈǋǐǑǊ
ǍǋǋǉǍǈǍǈǑ * ǌǐǎǌǈ ǈǐǈǑǋ
ǍǋǋǊǋǈǋǍǐ 3 ǉǉǋǉǍ ǈǋǑǋǈ
ǍǋǋǊǋǈǎǎǌ * ǋǌǎǍǎ ǈǐǐǎǐ
ǍǋǋǋǉǈǌǈǏ 3 ǐǉǑǍǋ Ǌǌǋǉǐ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǋǋǉǈǎǍǐ * ǎǉǏǐǎ ǌǍǎǊǏ
ǍǋǋǌǊǈǎǌǎ * ǈǑǋǎǈ ǈǐǌǊǌ
ǍǋǋǌǎǈǌǍǊ 3 ǉǉǑǏǍ ǉǋǌǐǊ
HǈǍǍ
ǍǋǊǎǐǉǈǏǊ 3 ǉǍǋǐǏ ǈǐǈǍǑ
ǍǋǊǎǐǉǌǐǌ * ǋǊǏǍǑ ǉǊǋǈǑ
ǍǋǊǐǋǉǋǉǉ 3 ǏǊǈǏǎ ǉǈǑǐǍ
ǍǋǊǐǋǉǎǊǑ * ǉǋǉǍǍǋ ǉǌǑǊǋ
ǍǋǊǐǑǈǍǎǉ 3 ǉǈǎǎǏǍ ǈǐǏǌǌ
ǍǋǊǐǑǈǏǊǎ * ǉǎǈǊǎǍ ǉǉǉǍǏ
ǍǋǊǑǋǈǍǍǐ * ǊǈǋǍǐǌ ǉǍǋǈǐ
ǍǋǊǑǏǈǎǌǈ 3 ǑǊǋǌǌ ǈǎǉǈǈ
ǍǋǊǑǏǈǐǈǑ * ǉǌǍǊǈǏ ǉǈǌǈǉ
ǍǋǋǈǉǈǏǊǐ 3 ǍǉǋǑǎ ǉǈǎǌǌ
ǍǋǋǈǉǈǑǏǋ * ǉǊǈǎǑǐ ǉǈǌǈǌ
ǍǋǋǉǍǈǏǋǎ 3 ǌǉǐǐǊ ǈǍǏǍǉ
ǍǋǋǉǍǈǑǈǎ * Ǒǈǐǐǉ ǈǏǑǐǉ
ǍǋǋǊǋǈǐǊǑ 3 ǋǉǌǊǑ ǈǌǊǑǍ
ǍǋǋǊǋǉǈǈǎ * ǎǐǋǏǊ ǈǏǋǑǋ
ǍǋǋǊǑǈǋǎǋ 3 ǉǋǈǊǐ ǈǎǎǑǑ
ǍǋǋǊǑǈǍǋǋ * ǎǍǋǉǍ ǈǐǏǌǏ
ǍǋǋǌǊǈǐǉǌ 3 ǉǈǌǐǍ ǈǌǈǈǋ
ǍǋǋǌǊǈǑǐǌ * ǌǐǏǎǊ ǈǐǎǌǊ
ǍǋǋǌǎǈǏǋǌ 3 ǉǊǈǋǉ ǈǍǈǍǈ
ǍǋǋǌǎǈǑǉǑ * ǋǈǍǋǍ ǉǈǈǏǑ
ǍǋǋǍǈǈǍǍǈ 3 ǈǌǐǈǐ ǉǈǎǉǎ
ǍǋǋǍǈǈǏǊǌ * ǉǑǑǉǑ ǉǉǑǏǎ
ǍǋǋǍǐǈǌǋǉ 3 ǈǈǌǏǋ ǈǏǋǌǍ
ǍǋǋǍǐǈǏǊǈ * ǋǌǏǈǎ ǈǑǊǎǑ
ǍǋǋǎǈǈǏǍǍ 3 ǉǋǑǊǑ ǉǊǏǎǎ
ǍǋǋǎǈǉǈǏǋ * ǉǐǍǏǈ ǊǈǈǏǉ
ǍǋǋǐǍǈǍǍǌ 3 ǈǐǉǋǑ ǈǐǉǈǎ
ǍǋǋǐǍǈǍǐǑ * ǉǉǋǋǎ ǉǉǏǐǑ
HǈǑǏ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǊǎǐǈǈǍǐ 3 ǈǊǉǋǊ ǉǈǉǈǉ
ǍǋǊǎǐǈǉǌǎ * ǈǐǎǋǎ ǉǌǋǏǈ
ǍǋǊǐǋǈǌǍǊ 3 Ǎǈǎǐǋ ǈǐǐǈǈ
ǍǋǊǐǋǈǑǏǉ * ǎǑǌǉǌ ǉǊǎǈǌ
ǍǋǊǐǏǉǏǊǉ 3 ǐǍǐǋǍ Ǌǋǈǌǉ
ǍǋǊǐǑǈǉǍǈ 3 ǉǊǍǊǋǌ ǈǏǉǍǊ
ǍǋǊǐǑǈǋǌǍ * ǉǏǍǈǍǍ ǉǉǐǏǌ
ǍǋǊǑǋǈǊǉǊ * ǊǋǊǈǊǐ ǊǈǋǉǑ
ǍǋǊǑǏǈǊǊǉ 3 ǊǈǉǑǏǉ ǈǎǋǌǏ
ǍǋǊǑǏǈǌǈǐ * ǊǋǎǑǐǎ ǉǉǈǐǊ
Ǎǋǋǈǉǈǌǐǋ * ǊǈǍǐǈǐ Ǌǉǉǐǉ
ǍǋǋǉǍǈǋǉǌ 3 ǉǋǐǐǊǍ ǈǍǈǊǊ
ǍǋǋǉǍǈǍǈǑ * ǊǈǌǎǊǑ ǈǐǎǌǉ
ǍǋǋǊǋǈǋǍǐ 3 ǑǉǐǏǎ ǈǍǉǉǎ
ǍǋǋǊǋǈǎǎǌ * ǉǎǐǈǋǊ ǉǈǋǈǎ
ǍǋǋǋǉǈǌǈǏ 3 ǉǌǑǊǌ ǊǏǍǏǑ
ǍǋǋǌǊǈǎǌǎ * ǉǈǏǈǊǐ ǉǊǉǉǍ
ǍǋǋǍǈǈǋǈǍ 3 ǋǑǍǐǐ ǈǏǎǑǍ
HǉǊǈ
ǍǋǊǎǐǈǐǐǌ 3 ǉǍǐǈǋ ǈǑǏǐǊ
ǍǋǊǎǐǉǉǐǑ * ǈǉǑǐǐ ǉǊǊǌǌ
ǍǋǊǐǏǈǌǎǋ 3 ǐǉǏǋǏ ǈǑǋǋǎ
ǍǋǊǐǏǈǎǉǍ * ǉǈǈǑǋǋ ǊǈǊǈǉ
ǍǋǊǑǉǈǌǌǌ 3 ǉǊǋǊǊǈ ǉǊǈǌǐ
ǍǋǊǑǍǈǌǋǌ 3 ǉǊǐǉǑǐ ǈǍǐǐǉ
ǍǋǊǑǍǈǎǋǏ * ǉǋǈǏǌǎ ǉǈǌǑǌ
ǍǋǊǑǑǈǍǋǐ 3 ǉǊǐǐǉǈ ǈǍǐǐǏ
ǍǋǊǑǑǈǏǉǌ * ǉǌǎǍǑǍ ǈǐǉǎǉ
ǍǋǋǈǉǈǎǈǍ 3 ǉǉǊǍǈǊ ǉǉǍǉǐ
ǍǋǋǈǉǈǏǑǏ * ǉǎǐǑǏǑ ǉǊǋǈǏ
ǍǋǋǊǉǈǍǍǊ 3 ǍǉǊǎǈ ǈǍǉǌǏ
ǍǋǋǊǉǈǏǈǐ * ǑǈǑǍǑ ǉǉǑǉǑ
ǍǋǋǊǍǈǍǐǍ 3 ǋǏǌǌǋ ǈǌǐǏǌ
ǍǋǋǊǍǈǏǊǏ * ǏǎǈǍǏ ǈǐǌǍǑ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
Ǎǋǋǋǉǉǋǋǈ * ǐǐǐǐǍ ǉǐǐǉǏ
ǍǋǋǌǌǈǐǋǏ 3 ǉǉǋǎǈ ǈǌǐǍǌ
Ǎǋǋǌǌǉǈǈǈ * ǋǎǏǉǊ ǈǑǍǍǌ
ǍǋǋǌǐǈǎǎǊ 3 ǈǋǈǎǌ ǈǌǌǋǑ
ǍǋǋǌǐǈǐǈǍ * ǋǊǎǑǋ ǈǐǍǑǌ
ǍǋǋǍǊǈǌǈǍ 3 ǈǍǐǍǐ ǈǌǎǐǑ
ǍǋǋǍǊǈǍǉǌ * ǋǊǌǏǋ ǈǏǈǌǐ
ǍǋǋǍǎǈǏǌǑ 3 ǈǊǐǋǈ ǈǍǌǐǈ
ǍǋǋǍǎǈǐǎǊ * ǋǈǊǎǈ ǈǐǉǏǐ
ǍǋǋǍǐǈǋǊǌ 3 ǉǋǊǉǈ ǈǐǋǑǑ
ǍǋǋǍǐǈǍǋǑ * ǋǌǈǑǌ ǈǑǎǐǏ
Ǎǋǋǎǈǈǎǈǌ 3 ǉǋǈǎǌ ǉǋǊǌǏ
ǍǋǋǎǈǈǏǑǋ * ǋǌǌǍǎ Ǌǈǋǐǌ
ǍǋǋǏǑǈǍǉǑ 3 ǈǎǏǐǑ ǈǌǐǑǎ
ǍǋǋǏǑǈǍǍǍ * ǉǑǐǐǊ ǈǑǌǊǏ
ǍǋǋǐǏǈǌǊǑ * ǈǈǌǎǏ Ǌǎǐǈǋ
Hǉǋǋ
ǍǋǊǎǎǉǏǌǑ * ǉǑǎǊǋǉ ǉǎǏǈǋ
ǍǋǊǐǏǉǉǎǐ * ǉǑǈǋǈǏ ǊǉǋǑǌ
ǍǋǊǑǍǈǑǐǈ 3 ǑǌǏǋǌ ǈǎǈǌǏ
ǍǋǊǑǍǉǉǑǊ * ǉǋǐǎǍǎ ǈǏǌǑǉ
ǍǋǊǑǑǉǈǍǏ 3 ǐǉǊǍǎ ǈǌǎǍǈ
ǍǋǊǑǑǉǊǎǏ * ǉǉǐǈǎǐ ǈǎǏǌǎ
ǍǋǋǊǉǉǈǏǍ 3 ǋǉǋǑǋ ǈǌǈǉǈ
ǍǋǋǊǉǉǋǈǋ * ǌǉǊǉǌ ǉǈǏǍǐ
ǍǋǋǊǍǉǈǏǉ 3 ǊǊǋǍǌ ǈǋǐǎǏ
ǍǋǋǊǍǉǊǑǐ * ǌǋǋǐǌ ǈǐǉǌǋ
Ǎǋǋǋǉǉǎǈǐ 3 ǉǋǏǉǋ ǉǉǈǊǈ
ǍǋǋǋǉǉǏǈǌ * ǍǏǌǈǎ ǉǋǊǎǎ
ǍǋǋǌǌǉǋǐǏ 3 ǉǎǍǏǈ ǈǍǊǊǈ
Ǎǋǋǌǌǉǎǉǋ * ǍǉǍǊǍ ǈǑǏǎǈ
ǍǋǋǌǐǉǉǌǑ 3 ǉǋǋǊǑ ǈǋǊǐǑ
ǍǋǋǌǐǉǋǏǉ * ǊǍǋǌǍ ǈǐǐǌǍ
ǍǋǋǍǊǈǏǎǌ 3 ǉǊǑǋǍ ǈǋǋǑǐ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǋǍǌǈǐǉǍ 3 ǉǌǐǏǐ ǈǋǎǎǌ
ǍǋǋǍǌǉǈǍǍ * ǋǏǐǑǎ ǈǏǈǋǉ
ǍǋǋǍǐǈǑǎǏ 3 ǉǉǎǎǏ ǈǍǊǈǋ
ǍǋǋǍǐǉǉǏǌ * ǊǌǑǋǐ ǈǏǉǉǉ
ǍǋǋǎǈǉǊǉǌ 3 ǈǏǍǏǌ ǈǑǏǍǐ
ǍǋǋǎǈǉǋǏǊ * ǈǎǑǈǎ ǉǌǈǊǐ
ǍǋǋǏǑǈǎǎǐ 3 ǈǑǊǎǑ ǈǌǌǋǋ
ǍǋǋǏǑǈǐǊǍ * ǊǊǑǊǍ ǉǈǍǐǏ
ǍǋǋǐǍǈǎǐǎ 3 ǉǌǊǋǋ ǈǍǉǌǋ
ǍǋǋǐǍǈǐǌǑ * ǊǊǏǈǋ ǈǑǉǈǐ
HǉǌǊ
ǍǋǊǎǎǈǑǑǏ 3 ǈǈǏǉǑ ǈǐǉǌǏ
ǍǋǊǎǎǉǉǎǋ * ǈǋǊǎǎ ǉǋǈǋǑ
ǍǋǊǎǐǈǋǎǍ 3 ǈǐǉǐǐ ǈǎǑǐǊ
ǍǋǊǎǐǈǌǈǈ * ǈǎǍǌǐ ǉǊǊǋǌ
ǍǋǊǐǍǈǊǏǐ * ǎǑǏǌǈ ǉǍǏǊǏ
ǍǋǊǐǏǈǈǐǉ 3 ǌǑǏǈǍ ǈǎǉǍǍ
ǍǋǊǐǏǈǊǍǌ * ǑǈǈǍǈ ǊǋǉǏǎ
ǍǋǊǑǉǈǈǑǎ 3 ǎǊǉǏǊ ǈǑǈǐǐ
ǍǋǊǑǉǈǊǎǉ * ǑǋǍǌǑ ǉǉǌǈǎ
ǍǋǊǑǍǈǈǐǌ 3 ǐǐǈǈǉ ǈǍǑǎǍ
ǍǋǊǑǍǈǊǍǋ * ǉǉǏǐǉǉ ǈǐǉǐǊ
ǍǋǊǑǑǈǉǑǊ 3 ǐǎǏǉǉ ǈǎǌǐǊ
ǍǋǊǑǑǈǋǍǎ * ǉǈǎǏǐǉ ǈǏǋǎǏ
ǍǋǋǈǉǈǈǍǎ 3 ǏǑǈǑǑ ǊǌǋǈǍ
ǍǋǋǈǉǈǊǑǍ * ǉǉǊǑǋǋ ǋǉǎǐǍ
ǍǋǋǊǉǈǉǐǌ 3 ǊǏǉǏǊ ǈǎǏǉǋ
ǍǋǋǊǉǈǋǎǊ * ǌǑǍǊǉ ǈǐǋǌǌ
ǍǋǋǊǍǈǊǋǏ 3 ǉǍǉǊǈ ǈǌǐǏǏ
ǍǋǋǊǍǈǌǈǌ * ǌǍǑǈǈ ǈǏǎǍǌ
ǍǋǋǋǉǈǑǎǏ * ǉǉǍǌǐ ǋǊǑǌǐ
ǍǋǋǌǌǈǌǊǊ 3 ǉǍǎǋǏ ǈǎǋǉǍ
ǍǋǋǌǌǈǎǍǋ * ǈǎǈǑǏ ǈǐǌǐǈ
Ǎǋǋǌǐǈǋǐǋ 3 ǉǋǑǌǏ ǉǈǍǋǌ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǋǌǐǈǍǋǐ * ǊǈǎǑǍ ǈǏǍǎǏ
ǍǋǋǍǊǈǊǑǌ 3 ǈǏǏǎǍ ǈǏǈǏǋ
ǍǋǋǍǊǈǋǌǉ * ǋǊǍǌǎ ǈǑǊǎǈ
ǍǋǋǍǎǈǌǎǊ 3 ǉǋǊǏǎ ǈǐǋǉǐ
ǍǋǋǍǎǈǍǎǐ * ǉǑǌǏǍ ǈǐǑǍǐ
ǍǋǋǎǈǈǋǐǑ 3 ǈǈǍǐǌ ǈǑǐǑǍ
ǍǋǋǎǈǈǌǎǊ * ǉǌǊǏǈ ǉǊǎǋǋ
Hǉǎǈ
ǍǋǊǎǐǊǈǐǉ 3 Ǎǌǎǉǐ ǈǌǌǎǍ
ǍǋǊǐǋǊǌǑǑ 3 ǉǊǉǈǈǋ ǈǏǎǈǏ
ǍǋǊǐǑǉǋǏǋ 3 ǉǉǌǈǌǈ ǈǎǐǉǊ
ǍǋǊǐǑǉǍǎǎ * ǉǌǑǎǏǋ ǉǉǌǈǋ
ǍǋǊǑǋǉǌǎǑ * ǉǋǈǎǊǑ ǉǐǍǎǌ
ǍǋǊǑǏǉǌǌǉ 3 ǑǊǋǏǏ ǈǍǊǈǑ
ǍǋǊǑǏǉǎǋǍ * ǉǊǏǌǈǉ ǈǏǏǑǑ
ǍǋǋǈǉǉǊǉǈ 3 ǏǍǋǍǉ ǈǏǋǊǋ
ǍǋǋǈǉǉǍǉǏ * ǉǈǉǌǌǎ ǈǏǑǌǍ
ǍǋǋǉǍǉǍǌǊ 3 ǋǌǋǊǍ ǈǋǑǎǊ
ǍǋǋǉǍǉǏǊǐ * ǍǌǏǌǈ ǈǐǋǍǍ
ǍǋǋǊǋǉǎǎǏ 3 ǊǎǎǍǉ ǈǋǌǍǈ
ǍǋǋǊǑǉǋǍǌ 3 ǊǏǐǏǑ ǈǏǈǊǍ
ǍǋǋǊǑǉǍǍǎ * ǍǈǍǍǈ ǈǐǈǎǉ
ǍǋǋǌǊǉǎǋǉ 3 ǉǏǐǏǑ ǈǍǋǊǌ
ǍǋǋǌǊǉǐǊǈ * ǌǊǈǊǈ ǈǐǐǊǋ
ǍǋǋǌǎǉǎǑǍ 3 ǈǎǏǍǉ ǈǌǐǍǊ
ǍǋǋǌǎǉǐǑǏ * ǊǉǊǐǈ ǉǈǋǋǑ
ǍǋǋǍǈǉǍǊǏ 3 ǈǏǈǏǐ ǈǋǊǉǏ
ǍǋǋǍǈǉǏǊǈ * ǉǏǊǍǋ ǈǎǑǑǍ
ǍǋǋǍǌǉǌǍǋ 3 ǈǐǏǐǈ ǈǋǑǑǈ
ǍǋǋǍǌǉǎǎǎ * ǉǌǎǌǎ ǈǏǑǐǉ
ǍǋǋǏǏǈǑǋǐ 3 ǈǎǍǌǎ ǈǌǎǏǐ
ǍǋǋǏǏǉǈǏǉ * ǈǊǎǋǍ ǈǏǌǉǎ
ǍǋǋǐǉǈǏǑǊ 3 ǉǌǈǍǎ ǈǌǈǉǉ
ǍǋǋǐǉǈǑǊǊ * ǉǋǑǍǏ ǈǏǎǊǈ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǋǐǍǉǉǑǉ * ǈǉǈǉǊ ǉǈǎǏǍ
ǍǋǋǐǑǈǐǑǉ 3 ǈǉǊǌǊ ǉǌǏǐǍ
ǍǋǋǐǑǉǈǊǊ * ǈǎǏǈǎ ǊǊǑǍǏ
HǊǊǍ
ǍǋǊǎǎǉǈǎǑ 3 ǈǉǍǌǋ ǈǐǏǊǊ
ǍǋǊǎǎǉǊǐǈ * ǈǏǊǑǐ ǉǋǎǏǏ
ǍǋǊǎǐǈǍǍǋ 3 ǈǏǊǐǍ ǈǏǋǋǈ
ǍǋǊǎǐǈǍǐǏ * ǈǊǍǏǋ ǉǉǑǑǐ
ǍǋǊǐǍǈǉǐǍ 3 ǈǑǊǎǌ ǉǈǊǉǎ
ǍǋǊǐǏǈǉǎǉ 3 ǉǎǌǈǎ ǈǏǋǉǈ
ǍǋǊǐǏǈǋǏǐ * ǊǍǉǈǋ ǉǊǐǊǍ
ǍǋǊǑǉǈǉǎǐ 3 ǉǑǈǈǈ ǈǐǈǊǌ
ǍǋǊǑǉǈǋǏǐ * ǌǍǋǈǌ ǉǊǌǐǌ
ǍǋǊǑǍǈǉǎǈ 3 ǋǑǐǏǊ ǈǍǊǊǏ
ǍǋǊǑǍǈǋǏǉ * ǊǑǏǎǏ ǈǏǐǈǉ
ǍǋǊǑǑǈǊǎǊ 3 ǌǉǋǐǍ ǈǍǍǑǏ
ǍǋǊǑǑǈǌǏǍ * ǎǋǌǌǈ ǈǎǎǍǌ
ǍǋǋǈǉǈǈǑǊ 3 ǋǌǋǏǍ ǊǐǊǉǉ
Ǎǋǋǈǉǈǋǎǌ * ǐǏǉǈǊ ǊǉǏǈǌ
ǍǋǋǊǉǈǊǎǊ 3 ǍǈǑǍǉ ǈǍǎǑǎ
ǍǋǋǊǉǈǌǐǐ * ǏǉǏǏǈ ǈǏǌǊǌ
ǍǋǋǊǍǈǋǈǐ 3 ǍǐǌǊǋ ǈǌǋǉǌ
ǍǋǋǊǍǈǍǊǈ * ǍǍǌǊǈ ǈǏǌǉǎ
ǍǋǋǋǉǈǐǎǊ 3 ǐǍǌǊǌ Ǌǐǈǈǋ
Ǎǋǋǋǉǉǈǐǌ * ǉǈǍǊǎǐ ǋǉǈǐǐ
ǍǋǋǋǉǉǉǉǑ * ǐǐǏǐǏ ǌǈǈǎǋ
ǍǋǋǌǌǈǍǌǑ 3 ǌǌǈǎǐ ǈǌǋǐǑ
ǍǋǋǌǌǈǏǏǉ * ǍǈǑǋǐ ǈǐǊǐǏ
ǍǋǋǍǎǈǍǋǋ 3 ǌǋǋǉǋ ǈǎǑǏǏ
ǍǋǋǍǎǈǎǐǌ * ǌǍǌǍǋ ǉǈǉǐǈ
HǊǋǈ
ǍǋǊǎǐǉǈǈǈ 3 ǉǑǋǏǋ ǉǉǍǌǉ
ǍǋǊǎǐǉǋǎǎ * ǊǋǏǈǌ ǉǊǐǉǎ
ǍǋǊǐǏǈǏǑǈ * ǉǍǐǊǏ ǉǑǋǏǑ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǊǑǍǈǎǈǊ 3 ǌǋǍǈǊ ǈǎǊǋǍ
ǍǋǊǑǍǈǐǉǊ * ǌǋǏǐǎ ǈǑǏǑǈ
ǍǋǊǑǑǈǎǌǑ 3 ǎǊǍǌǐ ǈǎǌǍǑ
ǍǋǊǑǑǈǐǐǐ * ǍǋǏǌǋ ǈǏǑǊǏ
ǍǋǋǈǉǈǐǍǎ * ǑǌǎǐǑ ǉǉǏǑǏ
ǍǋǋǊǉǈǎǎǋ 3 ǎǈǌǐǐ ǉǎǎǌǊ
ǍǋǋǊǉǈǑǈǈ * ǉǉǌǐǌǏ ǉǊǎǌǐ
ǍǋǋǊǍǈǎǑǉ 3 ǏǈǐǍǌ ǈǍǊǈǉ
ǍǋǋǊǍǈǑǈǋ * ǉǈǌǐǏǑ ǈǑǐǉǎ
ǍǋǋǋǉǉǊǑǌ 3 ǏǑǐǐǏ Ǌǌǎǈǐ
ǍǋǋǋǉǉǌǑǈ * ǉǏǊǍǐ ǊǍǍǐǊ
ǍǋǋǋǉǉǍǊǏ * ǌǐǌǎǍ Ǌǐǌǎǋ
ǍǋǋǌǌǈǑǎǍ 3 ǋǉǍǐǏ ǈǍǎǈǐ
ǍǋǋǌǌǉǊǈǌ * ǐǈǋǉǉ ǉǈǋǈǉ
ǍǋǋǌǐǈǏǎǑ 3 ǊǍǍǐǊ ǈǍǌǐǉ
ǍǋǋǌǐǈǑǐǊ * ǎǌǎǍǉ ǈǑǉǋǊ
ǍǋǋǍǊǈǌǏǐ 3 ǉǍǋǍǉ ǈǌǋǌǉ
ǍǋǋǍǊǈǎǋǊ * ǋǐǎǐǍ ǈǏǐǊǊ
ǍǋǋǍǌǈǌǋǈ 3 ǈǎǈǋǏ ǈǍǊǈǋ
ǍǋǋǍǌǈǍǑǏ * ǉǊǈǉǏ ǈǐǉǑǑ
ǍǋǋǍǎǈǐǊǌ 3 ǈǌǋǈǏ ǈǍǊǍǍ
ǍǋǋǍǎǈǑǐǉ * Ǌǐǋǋǌ ǈǐǍǌǑ
ǍǋǋǍǐǈǋǎǉ 3 ǉǉǏǍǍ ǈǐǋǊǍ
ǍǋǋǍǐǈǍǑǐ * ǉǋǐǌǑ ǈǑǎǍǑ
ǍǋǋǎǈǈǎǐǊ 3 ǉǏǋǐǈ ǉǋǐǍǊ
ǍǋǋǎǈǈǑǍǉ * ǊǍǌǏǊ ǉǏǈǐǏ
ǍǋǋǏǏǈǍǉǊ * ǉǐǈǎǑ ǈǑǈǊǉ
ǍǋǋǏǏǈǍǏǈ 3 ǉǈǑǑǉ ǈǌǑǎǋ
ǍǋǋǐǉǈǋǏǐ * ǊǈǉǊǎ ǉǊǉǏǑ
Ǎǋǋǐǉǈǌǋǎ 3 ǈǌǈǏǉ ǈǎǊǌǑ
HǊǌǈ
ǍǋǊǎǎǈǑǎǉ 3 ǈǎǏǏǊ ǈǑǐǋǏ
ǍǋǊǎǎǉǉǈǌ * ǈǏǍǉǐ ǉǉǉǈǎ
ǍǋǊǎǐǈǊǏǈ 3 ǈǍǊǊǉ ǈǐǊǐǏ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǊǐǍǈǊǊǈ * ǈǋǊǈǏ ǉǎǋǋǉ
ǍǋǊǐǏǈǈǌǎ 3 ǊǌǋǏǋ ǈǏǍǎǏ
ǍǋǊǐǏǈǉǑǎ * ǋǎǊǉǈ ǉǌǍǎǐ
ǍǋǊǑǉǈǈǍǌ 3 ǌǎǎǈǍ ǈǏǉǊǋ
ǍǋǊǑǉǈǊǈǋ * ǍǊǑǍǋ ǉǊǊǊǍ
ǍǋǊǑǍǈǈǌǐ 3 ǍǏǈǎǑ ǈǍǏǑǑ
ǍǋǊǑǍǈǉǑǍ * ǎǌǌǍǉ ǈǏǍǏǉ
ǍǋǊǑǑǈǉǍǏ 3 ǏǑǋǌǋ ǈǎǌǐǑ
ǍǋǊǑǑǈǊǑǏ * ǑǉǌǑǍ ǈǏǌǉǌ
ǍǋǋǈǉǈǈǊǉ 3 ǐǈǉǊǌ ǊǍǎǈǎ
ǍǋǋǈǉǈǊǋǏ * ǎǐǎǍǈ ǊǐǊǉǋ
ǍǋǋǊǉǈǉǋǑ 3 ǌǊǈǎǑ ǈǍǊǎǑ
ǍǋǋǊǉǈǊǑǏ * ǏǌǍǌǏ ǈǑǋǋǈ
ǍǋǋǊǍǈǊǈǊ 3 ǋǌǋǊǌ ǈǍǉǊǑ
ǍǋǋǊǍǈǋǌǍ * ǏǈǏǐǑ ǈǎǌǊǏ
ǍǋǋǋǉǈǏǍǋ 3 ǊǎǉǐǑ Ǌǋǎǈǉ
ǍǋǋǋǉǈǐǑǏ * ǋǈǐǏǑ ǋǐǋǈǌ
ǍǋǋǋǉǈǑǋǊ * ǋǏǑǐǌ ǋǏǈǉǍ
ǍǋǋǌǌǈǋǏǋ 3 ǉǎǍǉǋ ǈǍǈǏǑ
ǍǋǋǌǌǈǍǑǍ * ǉǐǊǉǑ ǈǐǎǑǈ
IǊǐǋ
ǍǋǊǎǐǉǐǊǌ 3 ǈǍǌǌǉ ǈǎǐǎǑ
ǍǋǊǐǋǊǈǋǑ 3 ǉǈǏǏǏ ǈǏǎǋǈ
ǍǋǊǐǋǊǋǎǊ * ǉǊǉǉǐ ǉǋǎǋǍ
ǍǋǊǐǑǉǈǊǐ 3 ǈǋǈǑǍ ǈǏǌǌǏ
ǍǋǊǐǑǉǊǌǈ * ǈǐǉǏǊ ǉǊǊǌǉ
ǍǋǊǑǋǈǐǐǍ 3 ǉǍǌǌǌ ǈǎǍǈǋ
ǍǋǊǑǋǉǉǉǋ * ǈǍǏǏǐ ǉǎǋǏǑ
ǍǋǊǑǏǉǈǑǑ 3 ǈǋǈǋǍ ǈǎǈǎǈ
ǍǋǊǑǏǉǋǉǉ * ǈǏǉǈǊ ǈǐǑǌǑ
ǍǋǋǉǍǉǉǑǊ 3 Ǐǎǐǎǎ ǈǌǏǏǎ
ǍǋǋǉǍǉǌǉǌ * ǐǈǈǍǑ ǈǐǐǋǏ
ǍǋǋǊǉǉǏǎǊ 3 ǑǉǑǑǎ ǉǎǍǎǍ
ǍǋǋǊǋǉǋǉǍ 3 ǐǉǌǐǋ ǈǌǎǈǑ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǋǊǏǉǏǑǎ 3 ǏǌǌǏǊ ǈǏǌǋǎ
ǍǋǋǊǑǈǐǉǏ 3 ǍǍǉǋǍ ǈǎǋǊǋ
ǍǋǋǊǑǉǈǊǑ * ǑǋǏǍǌ ǈǏǎǈǈ
ǍǋǋǌǊǉǊǐǍ 3 ǋǑǊǏǐ ǈǌǈǎǉ
ǍǋǋǌǊǉǌǑǑ * ǎǌǉǎǎ ǈǐǎǉǊ
ǍǋǋǌǎǉǊǉǈ 3 ǉǐǌǌǏ ǈǌǎǑǊ
ǍǋǋǌǎǉǌǏǍ * ǍǉǈǏǋ ǉǊǌǋǐ
ǍǋǋǍǈǉǈǉǎ 3 ǊǐǋǑǐ ǈǌǑǊǋ
ǍǋǋǍǈǉǋǑǋ * ǋǐǈǐǌ ǈǏǌǍǍ
ǍǋǋǍǌǈǑǍǏ 3 ǈǑǈǐǍ ǈǋǐǈǍ
ǍǋǋǍǌǉǊǐǐ * ǋǏǏǏǎ ǈǏǏǎǉ
ǍǋǋǍǎǉǉǉǊ 3 ǈǈǍǑǌ ǈǌǊǈǈ
ǍǋǋǍǎǉǊǎǍ * ǊǋǑǎǊ ǈǏǐǎǉ
ǍǋǋǏǏǈǎǐǑ 3 ǈǐǏǍǑ ǈǌǈǏǋ
ǍǋǋǏǏǈǐǌǍ * ǉǉǉǌǏ ǈǐǌǊǈ
ǍǋǋǐǉǈǍǌǎ 3 ǈǋǎǍǐ ǈǌǋǌǊ
ǍǋǋǐǉǈǎǑǐ * ǉǍǐǉǍ ǈǏǋǋǌ
ǍǋǋǐǍǈǏǍǎ 3 ǈǋǋǊǑ ǈǍǍǍǑ
ǍǋǋǐǍǈǑǎǎ * ǈǍǋǎǊ ǉǉǋǉǈ
ǍǋǋǐǑǈǎǊǋ 3 ǊǎǊǎǐ ǊǈǎǑǈ
ǍǋǋǐǑǈǏǏǐ * ǋǌǏǈǐ ǊǎǌǑǉ
Iǋǈǈ
ǍǋǊǎǐǊǈǐǉ 3 ǈǊǑǌǍ ǈǋǍǑǐ
ǍǋǊǐǋǊǌǑǑ 3 ǈǊǏǊǍ ǈǏǐǑǌ
ǍǋǊǐǑǉǋǏǋ 3 ǉǍǑǈǊ ǈǎǋǋǑ
ǍǋǊǐǑǉǍǎǎ * ǉǐǍǊǑ ǉǉǌǏǈ
ǍǋǊǑǋǉǌǎǑ * ǋǎǋǌǍ ǉǏǏǋǈ
ǍǋǊǑǏǉǌǌǉ 3 Ǎǈǐǎǐ ǈǍǉǈǉ
ǍǋǊǑǏǉǎǋǍ * ǏǉǑǋǈ ǈǏǍǈǑ
ǍǋǋǈǉǉǊǉǈ 3 ǎǉǋǉǉ ǈǏǑǉǍ
ǍǋǋǈǉǉǍǉǏ * ǐǉǐǋǐ ǈǏǏǑǊ
ǍǋǋǉǍǉǍǌǊ 3 ǎǊǏǏǊ ǈǌǈǌǋ
ǍǋǋǉǍǉǏǊǐ * ǏǍǑǉǌ ǈǐǌǉǉ
ǍǋǋǊǋǉǎǎǏ 3 Ǎǋǈǎǈ ǈǋǋǑǈ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǋǊǑǉǍǍǎ * ǎǍǐǋǎ ǈǏǑǏǋ
ǍǋǋǌǊǉǎǋǉ 3 ǉǊǋǍǉ ǈǌǍǐǍ
ǍǋǋǌǊǉǐǊǈ * ǌǈǏǌǐ ǈǏǑǍǊ
ǍǋǋǌǎǉǎǑǍ 3 ǉǎǏǑǋ ǈǍǌǍǋ
ǍǋǋǌǎǉǐǑǏ * ǋǉǑǌǋ ǉǈǍǋǈ
ǍǋǋǍǈǉǍǊǏ 3 ǈǐǑǉǌ ǈǋǊǋǐ
ǍǋǋǍǈǉǏǊǈ * ǉǑǏǉǋ ǈǎǐǍǏ
ǍǋǋǍǌǉǌǍǋ 3 ǉǍǎǏǑ ǈǋǑǉǊ
ǍǋǋǍǌǉǎǎǎ * ǉǉǑǊǌ ǈǏǏǎǊ
ǍǋǋǏǏǈǑǋǐ 3 ǈǈǌǊǍ ǈǌǎǉǎ
ǍǋǋǏǏǉǈǏǉ * ǉǊǊǋǊ ǈǐǋǍǊ
ǍǋǋǐǉǈǏǑǊ 3 ǈǑǋǏǐ ǈǌǋǎǌ
ǍǋǋǐǉǈǑǊǊ * ǈǋǋǌǑ ǈǏǑǑǍ
ǍǋǋǐǍǉǈǎǊ 3 ǈǉǌǑǉ ǈǍǋǋǉ
ǍǋǋǐǍǉǉǑǉ * ǈǍǑǊǏ ǉǉǉǋǐ
ǍǋǋǐǑǈǐǑǉ 3 ǈǑǌǉǉ ǉǎǉǍǋ
ǍǋǋǐǑǉǈǊǊ * ǈǎǏǏǌ ǊǌǑǎǈ
Iǋǉǉ
ǍǋǊǎǎǉǈǋǋ 3 ǈǈǊǐǐ ǈǏǊǌǎ
ǍǋǊǎǎǉǊǊǊ * ǈǊǎǊǑ ǉǍǋǎǐ
ǍǋǊǎǐǈǌǍǐ 3 ǈǌǍǏǏ ǈǎǏǐǐ
ǍǋǊǎǐǈǌǑǋ * ǉǊǊǈǋ ǉǉǎǍǉ
ǍǋǊǐǍǈǉǍǈ 3 ǈǎǑǐǑ ǉǈǉǑǍ
ǍǋǊǐǍǈǋǋǎ * ǊǐǍǎǋ ǋǏǍǐǌ
ǍǋǊǐǏǈǉǊǎ 3 ǈǌǐǐǈ ǈǐǈǊǉ
ǍǋǊǐǏǈǋǊǈ * ǈǌǊǌǌ ǉǌǈǉǉ
ǍǋǊǑǉǈǉǋǉ 3 ǉǑǏǊǈ ǈǑǉǎǊ
ǍǋǊǑǉǈǋǊǈ * ǊǑǈǏǐ ǉǋǊǈǑ
ǍǋǊǑǍǈǉǉǑ 3 ǉǐǊǑǍ ǈǍǏǉǈ
ǍǋǊǑǍǈǋǉǊ * ǋǏǋǏǐ ǈǐǉǍǊ
ǍǋǊǑǑǈǊǊǏ 3 ǋǋǌǉǐ ǈǍǎǍǊ
ǍǋǊǑǑǈǌǉǏ * Ǎǌǋǈǌ ǈǎǑǐǋ
ǍǋǋǊǉǈǊǊǈ 3 Ǎǉǌǋǋ ǈǍǐǍǏ
ǍǋǋǊǉǈǌǊǊ * ǎǎǐǊǏ ǈǏǊǐǉ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǋǊǍǈǌǎǊ * ǎǏǏǑǋ ǈǏǋǉǌ
Ǎǋǋǋǉǉǈǌǐ * ǐǑǏǐǏ ǊǍǍǑǑ
Ǎǋǋǌǌǈǌǐǈ 3 ǊǉǏǊǑ ǈǌǌǊǐ
ǍǋǋǌǌǈǏǉǉ * ǉǏǐǌǐ ǈǐǏǐǐ
ǍǋǋǌǐǈǍǈǊ 3 ǉǑǏǋǏ ǈǌǋǌǐ
ǍǋǋǌǐǈǍǑǏ * ǊǎǍǎǍ ǈǐǊǌǍ
ǍǋǋǍǌǈǊǑǌ 3 ǈǉǏǊǉ ǈǐǑǌǋ
ǍǋǋǍǌǈǋǋǉ * ǌǈǌǍǉ ǉǉǌǉǐ
ǍǋǋǍǎǈǌǑǐ 3 ǈǈǊǑǍ ǈǎǏǏǏ
ǍǋǋǍǎǈǎǊǎ * ǉǑǋǎǋ ǈǑǍǎǐ
ǍǋǋǎǈǈǌǊǏ 3 ǈǈǏǐǋ ǈǑǉǊǏ
ǍǋǋǎǈǈǍǌǉ * ǊǊǏǑǈ ǉǋǎǊǎ
IǋǉǑ
ǍǋǊǎǎǉǎǈǌ 3 ǈǋǋǈǊ ǈǏǍǏǐ
ǍǋǊǎǎǉǐǉǍ * ǈǑǈǎǎ ǉǌǎǊǎ
ǍǋǊǐǋǉǑǊǑ 3 ǈǋǎǐǍ ǈǐǐǎǊ
ǍǋǊǐǋǊǈǏǌ * ǈǈǌǉǊ ǉǍǏǌǐ
ǍǋǊǐǑǈǑǈǌ 3 ǈǐǌǎǐ ǈǐǍǊǐ
ǍǋǊǐǑǉǈǎǎ * ǈǍǐǈǎ ǉǈǐǉǈ
ǍǋǊǑǋǈǏǋǐ 3 ǈǏǎǏǋ ǈǐǈǏǑ
ǍǋǊǑǋǈǑǋǎ * ǉǊǌǐǎ ǈǐǐǍǊ
ǍǋǊǑǏǈǑǐǏ 3 ǈǎǐǉǌ ǈǎǌǌǉ
ǍǋǊǑǏǉǉǋǍ * ǈǉǐǈǉ ǈǑǌǎǎ
ǍǋǋǉǍǉǈǐǍ 3 ǈǉǊǊǉ ǈǍǈǋǊ
ǍǋǋǉǍǉǊǋǈ * ǈǎǎǌǌ ǈǐǎǈǑ
ǍǋǋǊǋǉǊǈǎ 3 ǎǋǉǏǌ ǈǎǍǏǉ
ǍǋǋǊǋǉǋǍǊ * ǐǊǊǉǌ ǈǐǐǈǐ
ǍǋǋǊǏǉǎǑǏ 3 ǑǌǍǈǉ ǈǑǎǋǍ
ǍǋǋǊǑǈǏǉǊ 3 ǉǈǉǑǐǑ ǈǎǉǍǏ
ǍǋǋǊǑǈǐǍǊ * ǉǈǎǌǍǑ ǈǏǑǌǋ
ǍǋǋǌǊǉǉǎǊ 3 ǉǉǍǑǎǉ ǈǌǌǍǉ
ǍǋǋǌǊǉǋǊǋ * ǉǌǑǉǑǑ ǈǐǍǈǌ
Ǎǋǋǌǎǉǉǈǈ 3 ǉǉǈǐǍǏ ǈǌǎǐǋ
ǍǋǋǌǎǉǊǌǐ * ǉǊǋǊǑǈ ǈǑǉǊǉ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǋǍǈǉǈǎǌ * ǑǋǐǑǐ ǈǏǐǐǌ
ǍǋǋǍǌǈǐǍǈ 3 ǐǊǐǉǉ ǈǋǑǊǉ
ǍǋǋǍǌǉǉǉǋ * ǑǌǍǊǐ ǈǎǑǉǌ
ǍǋǋǐǋǈǍǉǎ 3 ǉǌǊǍǐ ǈǌǉǐǐ
Ǎǋǋǐǋǈǎǉǋ * ǌǑǎǎǋ ǈǏǌǈǍ
ǍǋǋǐǏǈǍǋǉ 3 ǉǌǊǌǋ ǉǍǌǉǐ
ǍǋǋǐǏǈǎǋǊ * ǌǍǋǊǏ ǉǏǈǋǌ
IǋǊǋ
ǍǋǊǎǐǊǈǈǑ 3 ǈǎǊǉǐ ǈǌǊǏǏ
ǍǋǊǐǋǊǌǎǋ 3 ǉǊǍǎǉ ǈǐǏǈǑ
ǍǋǊǐǋǊǎǋǍ * ǉǎǉǍǍ ǉǊǌǈǌ
ǍǋǊǐǑǉǋǋǏ 3 ǈǊǌǋǌ ǈǎǍǌǋ
ǍǋǊǐǑǉǍǈǐ * ǈǋǑǌǑ ǉǉǑǐǋ
ǍǋǊǑǏǉǌǈǌ 3 ǈǌǍǑǏ ǈǍǉǊǌ
ǍǋǊǑǏǉǍǏǎ * ǈǎǋǍǐ ǈǐǉǊǐ
ǍǋǋǉǍǉǍǈǏ 3 ǋǑǎǎǏ ǈǌǋǐǐ
ǍǋǋǉǍǉǎǏǈ * ǌǏǌǌǎ ǈǐǊǎǏ
ǍǋǋǊǋǉǎǋǊ 3 ǎǏǊǉǉ ǈǋǊǐǍ
ǍǋǋǊǋǉǐǊǏ * ǐǋǐǐǑ ǈǏǌǋǊ
ǍǋǋǊǑǉǋǉǐ 3 ǎǈǈǉǑ ǈǏǉǏǊ
ǍǋǋǊǑǉǌǑǎ * ǏǌǐǐǏ ǈǐǍǍǋ
ǍǋǋǌǊǉǍǑǋ 3 ǌǑǍǏǏ ǈǍǈǊǍ
ǍǋǋǌǊǉǏǎǉ * ǏǏǏǉǋ ǈǏǌǉǏ
ǍǋǋǌǎǉǎǍǏ 3 ǊǑǏǉǎ ǈǍǎǍǊ
ǍǋǋǌǎǉǐǊǐ * ǎǐǐǐǎ ǉǈǍǉǉ
ǍǋǋǍǈǉǌǑǈ 3 ǋǈǑǏǎ ǈǋǐǊǐ
ǍǋǋǍǈǉǎǎǈ * ǉǉǉǍǎǐ ǈǏǍǐǈ
ǍǋǋǍǎǉǍǌǍ 3 ǉǋǎǈǑ ǈǌǉǑǑ
ǍǋǋǍǎǉǐǉǎ * ǋǐǌǈǐ ǈǏǑǐǈ
ǍǋǋǍǐǉǋǎǑ 3 ǉǌǍǑǐ ǈǍǍǍǎ
ǍǋǋǍǐǉǍǍǑ * ǌǉǋǎǏ ǈǐǎǉǊ
Ǎǋǋǎǈǉǌǋǐ 3 ǈǊǊǑǉ ǉǈǑǊǐ
ǍǋǋǎǈǉǍǐǐ * ǍǈǋǍǐ ǉǏǉǎǊ
ǍǋǋǏǑǈǑǐǐ 3 ǉǈǌǋǎ ǈǍǐǋǈ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǋǐǋǈǏǏǑ 3 ǈǈǌǍǈ ǈǌǋǐǑ
ǍǋǋǐǋǈǑǑǍ * ǉǌǊǎǐ ǈǏǈǋǋ
ǍǋǋǐǏǈǐǈǏ 3 ǈǋǊǊǐ ǉǈǋǉǎ
ǍǋǋǐǏǉǈǉǑ * ǈǉǎǐǊ ǉǍǏǍǈ
IǋǍǑ
ǍǋǊǎǎǉǏǉǋ 3 ǈǎǊǐǈ ǈǐǈǐǍ
ǍǋǊǎǎǉǑǑǋ * ǉǉǑǍǊ ǉǊǈǊǐ
ǍǋǊǐǋǊǈǈǍ 3 ǉǉǈǐǊ ǈǍǌǈǍ
ǍǋǊǐǋǊǋǈǉ * ǉǊǌǑǑ ǉǈǏǌǐ
ǍǋǊǐǑǈǑǑǊ 3 ǈǑǑǐǍ ǈǏǏǏǎ
ǍǋǊǐǑǉǉǐǊ * ǈǊǎǑǌ ǉǈǉǊǏ
ǍǋǊǑǋǈǐǈǑ 3 ǈǌǊǊǍ ǈǎǋǋǉ
ǍǋǊǑǋǉǈǍǋ * ǈǉǈǈǑ ǉǊǊǐǊ
ǍǋǊǑǏǉǈǎǋ 3 ǈǈǎǑǉ ǈǎǊǍǑ
ǍǋǊǑǏǉǊǍǉ * ǉǈǏǍǈ ǉǈǐǈǐ
ǍǋǋǉǍǉǉǍǏ 3 ǈǉǈǎǊ ǈǌǐǈǊ
ǍǋǋǉǍǉǋǍǈ * ǈǎǌǉǌ ǈǏǐǎǑ
ǍǋǋǊǋǉǊǐǈ 3 ǉǊǉǌǊ ǈǌǊǏǉ
ǍǋǋǊǋǉǌǏǊ * ǉǐǍǍǎ ǈǏǊǉǍ
ǍǋǋǊǑǈǏǐǊ 3 ǍǋǋǐǏ ǈǍǎǊǌ
ǍǋǋǊǑǈǑǏǈ * Ǐǐǉǐǉ ǈǏǍǏǌ
ǍǋǋǌǊǉǊǌǑ 3 ǉǋǑǎǑǋ ǈǌǊǌǉ
ǍǋǋǌǊǉǌǌǈ * ǉǏǎǎǊǑ ǈǎǎǊǊ
ǍǋǋǌǎǉǉǏǋ 3 ǉǌǋǐǎǐ ǈǍǋǍǌ
Ǎǋǋǌǎǉǌǉǌ * ǉǑǊǊǍǎ ǉǉǉǉǍ
ǍǋǋǍǈǈǑǐǉ 3 ǉǉǑǍǎǏ ǈǌǏǏǏ
ǍǋǋǍǈǉǋǋǌ * ǉǍǋǎǎǈ ǈǏǋǏǋ
ǍǋǋǍǌǈǑǊǊ 3 ǉǉǈǏǏǐ ǈǋǏǑǉ
ǍǋǋǍǌǉǊǊǑ * ǉǌǎǈǊǌ ǈǏǌǍǍ
ǍǋǋǍǐǉǈǈǊ 3 ǑǊǌǎǊ ǈǍǉǊǉ
ǍǋǋǍǐǉǊǌǈ * ǉǉǎǋǑǑ ǈǏǈǈǉ
ǍǋǋǏǏǈǎǍǋ 3 ǋǏǍǈǍ ǈǋǍǍǎ
ǍǋǋǏǏǈǏǐǎ * ǐǉǎǍǌ ǈǏǊǋǊ
ǍǋǋǐǉǈǍǉǉ 3 ǊǎǊǌǉ ǈǋǏǋǍ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǋǐǍǈǏǊǉ 3 ǊǊǈǋǐ ǈǍǊǍǈ
ǍǋǋǐǍǈǑǈǏ * ǌǐǊǉǐ ǉǈǈǈǌ
ǍǋǋǐǑǈǍǏǉ 3 ǉǈǐǊǌ ǉǏǍǎǈ
ǍǋǋǐǑǈǏǊǈ * ǉǎǐǎǎ ǊǏǋǈǋ
Iǋǎǋ
ǍǋǊǎǐǉǐǊǌ 3 ǉǎǍǏǏ ǈǏǉǋǊ
ǍǋǊǐǋǊǈǋǑ 3 ǈǋǎǌǋ ǈǐǈǑǉ
ǍǋǊǐǋǊǋǎǊ * ǌǍǊǑǍ ǉǍǍǉǍ
ǍǋǊǐǑǉǈǊǐ 3 ǈǎǑǎǊ ǈǎǊǋǑ
ǍǋǊǐǑǉǊǌǈ * ǈǊǐǐǍ ǉǊǉǐǑ
ǍǋǊǑǋǈǐǐǍ 3 ǈǐǑǏǍ ǈǍǐǉǏ
ǍǋǊǑǋǉǉǉǋ * ǉǎǈǑǋ ǉǏǑǎǐ
ǍǋǊǑǏǉǈǑǑ 3 ǈǊǌǏǐ ǈǎǉǈǏ
ǍǋǊǑǏǉǋǉǉ * ǉǊǏǑǐ ǈǑǑǉǈ
ǍǋǋǉǍǉǉǑǊ 3 ǈǈǌǌǐ ǈǌǑǑǋ
ǍǋǋǉǍǉǌǉǌ * ǈǏǏǑǈ ǈǐǎǐǎ
ǍǋǋǊǉǉǏǎǊ 3 ǉǋǋǐǌ ǉǍǈǌǋ
ǍǋǋǊǋǉǋǉǍ 3 ǊǑǐǈǍ ǈǍǉǏǋ
ǍǋǋǊǋǉǍǋǉ * ǌǋǐǋǏ ǈǏǐǊǑ
ǍǋǋǊǏǉǏǑǎ 3 ǉǈǈǉǋǉ ǈǎǐǑǑ
ǍǋǋǊǑǈǐǉǏ 3 ǉǌǐǈǌǋ ǈǎǊǊǋ
ǍǋǋǊǑǉǈǊǑ * ǊǊǈǋǍǋ ǈǐǌǐǌ
ǍǋǋǌǊǉǊǐǍ 3 ǊǐǈǎǊǊ ǈǍǊǏǉ
ǍǋǋǌǊǉǌǑǑ * ǋǍǐǎǌǐ ǈǐǐǐǋ
ǍǋǋǌǎǉǊǉǈ 3 ǊǍǌǊǉǎ ǈǍǎǊǊ
ǍǋǋǌǎǉǌǏǍ * ǋǈǍǊǑǑ ǉǉǐǊǑ
ǍǋǋǍǈǉǈǉǎ 3 ǊǈǊǐǋǏ ǈǍǍǑǐ
ǍǋǋǍǈǉǋǑǋ * ǊǍǌǍǋǈ ǈǐǈǋǌ
ǍǋǋǍǌǈǑǍǏ 3 ǉǏǏǐǏǌ ǈǌǋǌǍ
ǍǋǋǍǌǉǊǐǐ * ǊǊǋǈǎǑ ǈǑǋǑǐ
ǍǋǋǍǎǉǉǉǊ 3 ǉǌǐǌǎǎ ǈǌǎǑǍ
ǍǋǋǍǎǉǊǎǍ * ǉǐǎǏǏǉ ǈǐǋǐǐ
ǍǋǋǏǏǈǎǐǑ 3 ǍǑǉǑǏ ǈǌǍǊǌ
ǍǋǋǏǏǈǐǌǍ * ǉǉǍǈǑǉ ǈǑǏǌǈ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǋǐǉǈǎǑǐ * ǏǋǋǐǍ ǈǐǈǎǏ
ǍǋǋǐǍǈǏǍǎ 3 ǌǌǑǉǏ ǈǍǑǉǑ
ǍǋǋǐǍǈǑǎǎ * ǎǏǐǋǌ ǉǊǑǉǉ
ǍǋǋǐǑǈǎǊǋ 3 ǌǑǑǑǋ ǊǈǐǊǏ
ǍǋǋǐǑǈǏǏǐ * ǋǈǉǎǉ ǊǏǎǌǐ
Iǋǎǌ
ǍǋǊǎǐǊǉǉǎ 3 ǈǊǌǐǊ ǈǋǑǈǑ
ǍǋǊǐǋǊǍǋǏ 3 ǈǉǍǊǎ ǈǍǏǑǐ
ǍǋǊǐǑǉǌǈǐ 3 ǈǌǋǋǋ ǈǎǋǈǏ
ǍǋǊǐǑǉǎǊǍ * ǈǈǋǋǈ ǈǑǋǍǎ
ǍǋǊǑǋǉǍǊǑ * ǉǋǑǐǎ ǉǌǊǍǊ
ǍǋǊǑǍǉǎǑǎ 3 ǈǊǌǎǑ ǈǋǍǐǐ
ǍǋǊǑǏǉǌǐǊ 3 ǈǊǎǎǋ ǈǍǈǊǍ
ǍǋǊǑǏǉǎǑǋ * ǈǊǊǌǏ ǈǏǉǉǎ
ǍǋǋǈǉǉǊǌǍ 3 ǉǌǋǍǏ ǈǏǍǐǐ
ǍǋǋǈǉǉǋǋǑ * ǈǏǊǋǏ ǈǑǈǏǊ
ǍǋǋǉǍǉǍǏǏ 3 ǋǌǋǏǊ ǈǌǍǉǊ
ǍǋǋǉǍǉǏǐǏ * ǊǐǊǐǉ ǈǏǐǋǏ
ǍǋǋǊǋǉǏǉǐ 3 ǉǏǎǐǍǉ ǈǌǉǐǐ
ǍǋǋǊǑǉǌǈǊ 3 ǊǌǑǈǋǎ ǈǎǍǐǐ
ǍǋǋǊǑǉǎǉǌ * ǊǍǏǐǉǈ ǈǐǈǈǑ
ǍǋǋǌǊǉǎǎǎ 3 ǊǋǍǋǍǏ ǈǌǎǐǍ
ǍǋǋǌǊǉǐǏǑ * ǊǑǌǑǋǍ ǉǊǋǑǊ
ǍǋǋǌǎǉǏǋǈ 3 ǊǈǍǈǍǎ ǈǍǊǌǎ
ǍǋǋǌǎǉǑǍǏ * ǊǊǍǈǊǑ ǉǈǐǎǈ
ǍǋǋǍǈǉǍǎǊ 3 ǉǏǈǐǋǍ ǈǋǏǍǌ
ǍǋǋǍǈǉǏǐǋ * ǊǈǑǊǊǈ ǈǏǌǈǐ
ǍǋǋǍǐǉǌǈǌ 3 ǑǊǏǊǏ ǈǍǎǏǏ
ǍǋǋǍǐǉǎǉǑ * ǉǏǌǊǑǈ ǈǐǍǋǑ
ǍǋǋǎǈǉǌǏǋ 3 ǏǊǐǐǍ ǉǈǏǉǉ
Ǎǋǋǎǈǉǎǌǐ * ǉǊǌǐǏǐ ǉǎǉǏǐ
ǍǋǋǏǏǈǑǏǌ 3 ǋǍǍǉǍ ǈǌǐǑǍ
ǍǋǋǏǏǉǉǊǑ * ǑǎǑǈǈ ǈǑǋǌǐ
ǍǋǋǐǉǈǐǊǏ 3 ǋǎǏǐǐ ǈǌǉǐǌ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǋǐǍǉǈǑǏ 3 ǋǊǌǏǐ ǈǎǋǊǊ
ǍǋǋǐǍǉǊǌǑ * ǍǑǐǐǌ ǉǉǑǑǌ
ǍǋǋǐǑǈǑǊǐ 3 ǊǏǋǑǋ ǉǏǐǉǉ
ǍǋǋǐǑǉǈǐǉ * ǎǌǉǋǏ ǊǌǏǏǋ
LǋǑǎ
ǍǋǊǎǎǈǑǑǏ 3 ǈǎǏǈǈ ǈǐǊǎǋ
ǍǋǊǎǎǉǉǎǋ * ǈǍǎǊǌ ǉǉǐǏǈ
ǍǋǊǎǐǈǋǎǍ 3 ǈǊǊǎǈ ǈǎǎǍǐ
ǍǋǊǎǐǈǌǈǈ * ǌǋǏǍǌ ǉǊǈǈǉ
ǍǋǊǐǍǈǊǏǐ * ǈǉǈǈǋ ǉǌǉǎǊ
ǍǋǊǐǏǈǈǐǉ 3 ǈǊǈǉǏ ǈǎǊǏǍ
ǍǋǊǑǉǈǈǑǎ 3 ǈǍǑǐǐ ǈǑǏǌǑ
ǍǋǊǑǉǈǊǎǉ * ǌǌǋǊǏ ǉǉǈǑǐ
ǍǋǊǑǍǈǈǐǌ 3 ǈǉǌǌǉ ǈǍǋǋǋ
ǍǋǊǑǍǈǊǍǋ * ǊǊǍǍǏ ǈǏǐǋǏ
ǍǋǊǑǑǈǉǑǊ 3 ǈǏǎǋǋ ǈǎǉǐǍ
ǍǋǊǑǑǈǋǍǎ * ǊǋǈǈǍ ǈǏǋǐǉ
ǍǋǋǈǉǈǈǍǎ 3 ǉǌǊǐǋ Ǌǌǋǈǈ
ǍǋǋǈǉǈǊǑǍ * ǊǐǏǊǍ ǊǏǏǈǎ
ǍǋǋǊǉǈǉǐǌ 3 ǈǊǐǉǌ ǈǎǑǐǉ
ǍǋǋǊǉǈǋǎǊ * ǋǊǌǑǐ ǈǐǊǍǍ
ǍǋǋǊǍǈǊǋǏ 3 ǈǌǐǊǈ ǈǌǍǋǈ
ǍǋǋǊǍǈǌǈǌ * ǈǈǐǊǈ ǈǎǍǑǍ
ǍǋǋǋǉǈǑǎǏ * ǈǋǐǌǏ ǋǈǐǋǑ
ǍǋǋǌǌǈǌǊǊ 3 ǏǈǍǎǑ ǈǎǈǉǍ
ǍǋǋǌǌǈǎǍǋ * ǏǑǉǑǊ ǈǐǏǉǉ
Ǎǋǋǌǐǈǋǐǋ 3 ǉǐǎǌǑǍ ǉǈǊǊǎ
Ǎǋǋǌǐǈǌǎǋ 3 ǉǍǍǌǊǏ ǈǌǏǐǌ
ǍǋǋǌǐǈǍǋǐ * ǉǏǑǎǈǈ ǈǏǌǊǉ
ǍǋǋǍǊǈǊǑǌ 3 ǊǊǏǉǊǏ ǈǎǌǊǐ
ǍǋǋǍǊǈǋǌǉ * ǊǌǉǋǏǑ ǈǑǊǊǏ
ǍǋǋǍǎǈǌǎǊ 3 ǊǎǎǐǊǋ ǈǐǎǉǋ
ǍǋǋǍǎǈǍǎǐ * ǋǈǐǉǋǈ ǈǑǏǈǐ
ǍǋǋǎǈǈǋǐǑ 3 ǊǑǊǊǌǐ ǈǑǏǐǊ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
Lǌǉǉ
ǍǋǊǎǎǉǈǋǋ 3 ǈǉǑǏǑ ǈǏǋǍǏ
ǍǋǊǎǎǉǊǊǊ * ǈǈǍǊǌ ǉǋǈǑǐ
ǍǋǊǎǐǈǌǍǐ 3 ǈǌǌǌǏ ǈǎǋǐǐ
ǍǋǊǎǐǈǌǑǋ * ǈǋǉǎǈ ǉǉǉǑǍ
ǍǋǊǐǍǈǉǍǈ 3 ǉǈǈǎǌ ǈǑǉǌǌ
ǍǋǊǐǍǈǋǋǎ * ǉǍǉǑǋ ǋǐǉǌǑ
ǍǋǊǐǏǈǉǊǎ 3 ǈǎǊǏǐ ǈǏǉǌǏ
ǍǋǊǐǏǈǋǊǈ * ǉǍǉǊǋ ǉǌǍǐǎ
ǍǋǊǑǉǈǉǋǉ 3 ǈǌǌǋǍ ǈǐǌǏǈ
ǍǋǊǑǉǈǋǊǈ * ǈǍǊǐǐ ǉǉǎǌǋ
ǍǋǊǑǍǈǉǉǑ 3 ǈǉǌǋǈ ǈǍǎǊǎ
ǍǋǊǑǍǈǋǉǊ * ǈǌǑǌǌ ǈǏǍǐǌ
ǍǋǊǑǑǈǊǊǏ 3 ǈǉǊǐǌ ǈǍǎǍǐ
ǍǋǊǑǑǈǌǉǏ * ǉǏǑǍǊ ǈǎǏǌǌ
ǍǋǋǊǉǈǊǊǈ 3 ǊǈǏǑǊ ǈǍǋǊǌ
ǍǋǋǊǉǈǌǊǊ * ǉǋǑǈǑ ǈǏǋǌǈ
ǍǋǋǊǍǈǊǏǋ 3 ǌǐǊǎǍ ǈǌǊǉǏ
ǍǋǋǊǍǈǌǎǊ * ǍǋǌǊǑ ǈǏǊǊǑ
Ǎǋǋǋǉǉǈǌǐ * ǏǑǍǊǏ ǊǎǍǎǉ
Ǎǋǋǌǌǈǌǐǈ 3 ǑǐǊǈǉ ǈǌǑǑǈ
ǍǋǋǌǌǈǏǉǉ * ǉǊǌǍǏǈ ǈǑǈǎǏ
ǍǋǋǌǐǈǍǈǊ 3 ǉǈǉǏǋǐ ǈǌǈǊǊ
ǍǋǋǌǐǈǍǑǏ * ǉǉǏǌǑǈ ǈǐǋǐǉ
ǍǋǋǍǌǈǊǑǌ 3 ǐǍǌǑǉ ǈǑǋǍǈ
ǍǋǋǍǌǈǋǋǉ * ǑǎǎǉǏ ǉǈǐǏǑ
ǍǋǋǍǎǈǌǑǐ 3 ǐǋǈǐǋ ǈǎǑǌǌ
ǍǋǋǍǎǈǎǊǎ * ǑǐǎǊǉ ǈǑǋǈǌ
ǍǋǋǎǈǈǌǊǏ 3 Ǎǐǐǎǋ ǈǑǏǍǊ
ǍǋǋǎǈǈǍǌǉ * ǍǊǐǉǈ ǉǋǌǊǑ
LǌǊǍ
ǍǋǊǎǐǉǈǏǊ 3 ǈǈǊǑǍ ǈǐǋǎǑ
ǍǋǊǎǐǉǌǐǌ * ǈǊǍǌǉ ǉǊǌǐǍ
ǍǋǊǐǋǉǋǉǉ 3 ǈǐǉǍǍ ǈǏǌǎǋ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǊǐǑǈǍǎǉ 3 ǈǉǌǑǍ ǈǏǎǌǑ
ǍǋǊǐǑǈǏǊǎ * ǉǋǎǈǈ ǉǊǍǋǌ
ǍǋǊǑǋǈǍǍǐ * ǉǈǐǑǎ ǉǍǌǌǏ
ǍǋǊǑǏǈǎǌǈ 3 ǈǍǊǉǋ ǈǎǉǎǑ
ǍǋǊǑǏǈǐǈǑ * ǉǉǐǉǑ ǈǑǌǍǐ
ǍǋǋǈǉǈǏǊǐ 3 ǈǈǐǍǋ ǉǈǑǌǈ
ǍǋǋǈǉǈǑǏǋ * ǉǍǉǑǊ ǉǈǐǍǍ
ǍǋǋǉǍǈǏǋǎ 3 ǈǏǏǏǏ ǈǌǑǋǍ
ǍǋǋǉǍǈǑǈǎ * ǈǊǈǏǐ ǈǐǍǊǊ
ǍǋǋǊǋǈǐǊǑ 3 ǉǈǌǏǊǈ ǈǌǏǏǎ
ǍǋǋǊǋǉǈǈǎ * ǉǉǏǐǐǎ ǈǎǌǑǏ
ǍǋǋǊǑǈǋǎǋ 3 ǉǏǐǋǈǑ ǈǎǍǍǈ
ǍǋǋǊǑǈǍǋǋ * Ǌǌǌǎǉǈ ǈǐǑǊǊ
ǍǋǋǌǊǈǐǉǌ 3 ǊǌǋǎǉǏ ǈǍǐǊǍ
ǍǋǋǌǊǈǑǐǌ * ǋǈǏǐǉǈ ǈǑǎǋǏ
ǍǋǋǌǎǈǏǋǌ 3 ǊǈǑǎǎǋ ǈǍǌǋǊ
ǍǋǋǌǎǈǑǉǑ * ǊǍǌǎǍǐ ǉǈǊǊǎ
ǍǋǋǍǈǈǍǍǈ 3 ǉǏǍǊǋǑ ǉǈǐǋǐ
ǍǋǋǍǈǈǏǊǌ * ǊǉǊǍǈǍ ǉǉǐǑǈ
ǍǋǋǍǐǈǌǋǉ 3 ǉǈǌǊǏǋ ǈǏǊǈǈ
ǍǋǋǍǐǈǏǊǈ * ǉǎǋǌǍǈ ǈǑǉǍǑ
ǍǋǋǎǈǈǏǍǍ 3 ǉǈǌǎǌǍ ǉǊǍǏǊ
ǍǋǋǎǈǉǈǏǋ * ǉǌǊǍǉǌ ǊǌǎǊǎ
ǍǋǋǐǍǈǍǍǌ 3 ǉǑǊǌǌ ǈǏǐǌǑ
ǍǋǋǐǍǈǍǐǑ * ǌǎǎǉǋ ǉǉǍǉǌ
LǌǊǑ
ǍǋǊǎǐǉǑǈǉ 3 ǈǏǏǐǍ ǈǌǑǏǉ
ǍǋǊǐǋǊǌǊǊ 3 ǈǍǑǌǏ ǈǐǌǉǍ
ǍǋǊǐǋǊǍǏǋ * ǉǌǎǎǑ ǉǎǉǍǈ
ǍǋǊǐǑǉǊǑǑ 3 ǈǐǉǉǋ ǈǏǐǎǐ
ǍǋǊǐǑǉǌǌǋ * ǈǈǐǏǏ ǈǑǐǊǏ
ǍǋǊǑǋǉǉǏǉ 3 ǈǋǌǊǈ ǈǍǋǐǏ
ǍǋǊǑǏǉǋǎǑ 3 ǈǉǐǐǍ ǈǌǐǐǌ
ǍǋǊǑǏǉǍǉǏ * ǉǋǌǌǉ ǈǏǍǉǊ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǋǉǍǉǎǉǊ * ǈǉǋǋǋ ǈǐǍǈǌ
ǍǋǋǊǋǉǍǑǋ 3 ǈǍǏǏǊ ǈǋǊǐǑ
ǍǋǋǊǋǉǏǍǏ * ǈǌǈǊǊ ǈǍǏǎǐ
ǍǋǋǊǏǉǐǋǉ 3 ǈǈǏǐǊ ǈǍǏǐǉ
ǍǋǋǊǑǉǊǐǉ 3 ǈǍǎǊǐ ǈǍǎǑǎ
ǍǋǋǊǑǉǌǋǏ * ǈǑǍǍǎ ǈǐǋǑǌ
ǍǋǋǌǊǉǍǍǐ 3 ǍǈǐǌǋǊ ǈǍǊǏǊ
ǍǋǋǌǊǉǏǈǊ * ǍǑǋǉǌǏ ǈǐǑǋǐ
ǍǋǋǌǎǉǍǐǉ 3 ǏǉǐǊǎǐ ǈǍǎǍǏ
ǍǋǋǌǎǉǏǎǏ * ǏǉǍǌǑǉ ǈǑǍǋǏ
ǍǋǋǍǈǉǌǍǊ 3 ǏǑǋǉǊǎ ǈǌǊǏǏ
ǍǋǋǍǈǉǍǑǐ * ǏǎǉǐǐǏ ǈǏǉǎǊ
ǍǋǋǍǎǉǌǏǊ 3 ǏǍǈǎǌǎ ǈǍǈǍǋ
ǍǋǋǍǎǉǎǑǑ * ǏǌǐǑǏǋ ǈǐǐǎǐ
ǍǋǋǏǑǈǐǐǋ 3 ǋǉǌǋǉǌ ǈǍǉǏǌ
ǍǋǋǏǑǉǈǊǌ * ǋǐǏǑǋǎ ǉǊǋǋǊ
ǍǋǋǐǋǈǎǏǉ 3 ǊǏǎǎǑǏ ǈǌǋǌǌ
Ǎǋǋǐǋǈǐǉǎ * ǋǐǑǌǈǍ ǈǐǌǌǑ
ǍǋǋǐǏǈǏǈǈ 3 ǊǋǊǍǈǈ ǈǐǎǐǋ
ǍǋǋǐǏǈǐǌǋ * ǋǉǎǎǈǑ ǉǌǏǈǋ
Lǌǋǈ
ǍǋǊǎǐǈǐǐǌ 3 ǈǏǏǏǐ ǈǑǌǏǑ
ǍǋǊǎǐǉǉǐǑ * ǉǐǐǑǍ ǉǉǉǉǐ
ǍǋǊǐǏǈǌǎǋ 3 ǈǎǋǈǋ ǈǑǊǎǊ
ǍǋǊǐǏǈǎǉǍ * ǈǐǊǐǉ ǉǑǍǊǐ
ǍǋǊǑǉǈǌǌǌ 3 ǉǊǎǐǌ ǉǉǋǊǌ
ǍǋǊǑǍǈǌǋǌ 3 ǈǈǎǐǈ ǈǎǍǊǈ
ǍǋǊǑǍǈǎǋǏ * ǉǏǈǈǌ ǉǈǈǐǎ
ǍǋǊǑǑǈǍǋǐ 3 ǈǈǑǍǈ ǈǍǐǑǌ
ǍǋǊǑǑǈǏǉǌ * ǉǌǋǍǉ ǈǏǈǐǈ
ǍǋǋǈǉǈǎǈǍ 3 ǈǊǋǊǋ ǉǉǐǐǈ
ǍǋǋǈǉǈǏǑǏ * ǉǉǎǉǌ ǉǉǈǍǏ
ǍǋǋǊǉǈǍǍǊ 3 ǈǎǐǏǏ ǈǌǐǎǎ
ǍǋǋǊǉǈǏǈǐ * ǈǍǊǐǉ ǉǊǍǊǍ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǋǊǍǈǏǊǏ * ǈǌǋǌǍ ǈǏǊǑǐ
ǍǋǋǋǉǉǉǎǊ 3 ǉǑǐǍǈ ǉǏǉǐǏ
Ǎǋǋǋǉǉǋǋǈ * ǊǍǍǏǏ ǉǐǎǐǑ
ǍǋǋǌǌǈǐǋǏ 3 Ǎǋǌǐǈ ǈǌǈǎǑ
Ǎǋǋǌǌǉǈǈǈ * ǍǊǉǐǐ ǈǑǊǉǈ
ǍǋǋǌǐǈǎǎǊ 3 ǍǈǐǍǑ ǈǌǋǌǑ
ǍǋǋǌǐǈǐǈǍ * ǎǐǑǈǐ ǈǑǋǎǋ
ǍǋǋǍǊǈǌǈǍ 3 ǍǋǐǎǊ ǈǌǍǋǑ
ǍǋǋǍǊǈǍǉǌ * ǏǊǈǑǐ ǈǎǈǋǋ
ǍǋǋǍǎǈǏǌǑ 3 ǌǈǈǍǈ ǈǍǊǌǌ
ǍǋǋǍǎǈǐǎǊ * ǎǋǋǌǊ ǈǏǊǎǋ
ǍǋǋǍǐǈǋǊǌ 3 ǋǊǌǍǎ ǈǐǐǉǌ
ǍǋǋǍǐǈǍǋǑ * ǎǐǎǊǈ ǉǈǋǏǋ
Ǎǋǋǎǈǈǎǈǌ 3 ǋǌǋǊǐ ǉǎǋǊǏ
ǍǋǋǎǈǈǏǑǋ * ǋǉǏǍǍ ǊǉǉǊǈ
ǍǋǋǏǑǈǍǉǑ 3 ǉǈǐǍǏ ǈǌǐǊǈ
ǍǋǋǏǑǈǍǍǍ * ǉǑǏǌǌ ǈǐǌǉǌ
ǍǋǋǐǏǈǋǑǋ 3 ǉǋǑǍǑ ǊǍǋǑǊ
ǍǋǋǐǏǈǌǊǑ * ǈǍǍǍǋ ǋǈǉǏǊ
LǌǋǊ
ǍǋǊǎǎǈǑǑǏ 3 ǈǍǋǋǑ ǈǐǑǊǉ
ǍǋǊǎǎǉǉǎǋ * ǈǈǍǉǏ ǉǉǑǐǉ
ǍǋǊǎǐǈǋǎǍ 3 ǈǑǈǌǍ ǈǏǊǐǈ
ǍǋǊǎǐǈǌǈǈ * ǈǐǉǌǊ ǉǉǈǉǐ
ǍǋǊǐǍǈǊǏǐ * Ǌǐǋǎǉ ǉǎǎǐǎ
ǍǋǊǐǏǈǈǐǉ 3 ǈǌǉǎǍ ǈǍǐǑǋ
ǍǋǊǐǏǈǊǍǌ * ǉǐǐǋǌ Ǌǉǋǋǌ
ǍǋǊǑǉǈǈǑǎ 3 ǉǐǌǎǋ ǈǐǈǌǍ
ǍǋǊǑǉǈǊǎǉ * ǈǋǑǐǏ ǈǑǏǈǉ
ǍǋǊǑǍǈǈǐǌ 3 ǈǋǏǎǈ ǈǎǈǊǉ
ǍǋǊǑǍǈǊǍǋ * ǉǌǉǋǌ ǈǏǏǏǋ
ǍǋǊǑǑǈǉǑǊ 3 ǈǏǊǑǊ ǈǎǋǍǌ
ǍǋǊǑǑǈǋǍǎ * ǉǉǎǏǉ ǈǏǋǋǋ
ǍǋǋǈǉǈǊǑǍ * ǈǎǉǍǐ Ǌǎǎǈǈ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǋǊǉǈǋǎǊ * ǋǎǎǑǍ ǈǐǋǊǈ
ǍǋǋǊǍǈǊǋǏ 3 ǌǊǊǌǋ ǈǌǐǐǏ
ǍǋǋǊǍǈǌǈǌ * ǌǈǐǏǍ ǈǎǋǍǍ
ǍǋǋǋǉǈǑǎǏ * ǊǏǉǎǑ ǋǋǋǍǋ
ǍǋǋǌǌǈǌǊǊ 3 ǋǐǌǏǊ ǈǍǌǎǋ
ǍǋǋǌǌǈǎǍǋ * ǎǈǐǍǋ ǈǏǍǌǐ
Ǎǋǋǌǐǈǋǐǋ 3 ǊǉǊǐǐ ǉǈǉǑǌ
Ǎǋǋǌǐǈǌǎǋ 3 ǋǉǈǎǈ ǈǌǍǊǋ
ǍǋǋǌǐǈǍǋǐ * ǍǈǋǑǈ ǈǏǉǑǈ
ǍǋǋǍǊǈǊǑǌ 3 ǊǑǈǉǎ ǈǎǍǋǋ
ǍǋǋǍǊǈǋǌǉ * ǌǎǐǍǌ ǈǐǌǑǋ
ǍǋǋǍǎǈǌǎǊ 3 ǉǏǋǋǍ ǈǐǏǎǌ
ǍǋǋǍǎǈǍǎǐ * ǉǋǋǉǉ ǈǐǏǋǑ
ǍǋǋǎǈǈǋǐǑ 3 ǈǌǌǉǍ ǈǑǋǈǎ
ǍǋǋǎǈǈǌǎǊ * ǌǋǍǍǌ ǉǋǌǏǌ
Lǌǌǉ
ǍǋǊǎǐǉǑǏǋ 3 ǈǈǑǉǎ ǈǌǏǉǍ
ǍǋǊǐǏǉǋǋǐ 3 ǈǈǎǐǑ ǈǎǐǏǎ
ǍǋǊǑǉǉǍǎǌ * ǈǏǉǑǑ ǉǊǉǋǊ
ǍǋǊǑǍǉǋǎǈ 3 ǈǏǍǌǑ ǈǌǎǐǐ
ǍǋǊǑǍǉǍǐǍ * ǈǌǏǐǌ ǈǎǏǏǍ
ǍǋǊǑǑǉǌǋǌ 3 ǈǊǈǑǉ ǈǌǌǐǊ
ǍǋǊǑǑǉǎǍǈ * ǈǑǉǋǐ ǈǏǊǏǌ
ǍǋǋǊǉǉǌǏǍ 3 ǈǉǈǍǋ ǈǎǈǍǑ
ǍǋǋǊǉǉǏǈǈ * ǊǍǋǊǈ Ǎǋǎǎǈ
ǍǋǋǊǍǉǌǏǈ 3 ǈǈǏǍǑ ǈǍǌǉǌ
ǍǋǋǊǍǉǎǐǍ * ǈǎǉǐǌ ǈǏǌǎǉ
ǍǋǋǋǉǉǏǑǑ 3 ǈǈǌǊǈ ǈǎǊǌǌ
ǍǋǋǋǉǉǐǑǋ * ǉǍǍǐǌ ǉǋǍǊǉ
Ǎǋǋǌǌǉǐǈǉ 3 ǌǌǉǎǑ ǈǍǋǏǐ
ǍǋǋǌǐǉǍǋǑ 3 ǍǎǑǈǎ ǈǌǌǉǋ
ǍǋǋǌǐǉǏǍǊ * ǏǏǏǑǌ ǈǑǑǏǋ
ǍǋǋǍǊǉǈǌǑ 3 ǍǎǑǏǋ ǈǋǐǉǐ
ǍǋǋǍǊǉǊǈǌ * ǑǐǌǑǉ ǈǑǑǊǐ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǋǍǌǉǎǈǐ * ǐǎǏǑǎ ǈǐǋǍǐ
ǍǋǋǍǎǉǍǉǈ 3 ǍǍǐǍǊ ǈǋǑǋǋ
ǍǋǋǍǎǉǏǍǐ * Ǐǋǎǎǈ ǈǐǊǍǌ
ǍǋǋǍǐǉǋǋǋ 3 Ǎǐǉǌǎ ǈǌǍǈǌ
ǍǋǋǍǐǉǍǈǈ * ǏǋǈǍǏ ǈǎǎǉǐ
ǍǋǋǎǈǉǍǌǍ 3 ǍǉǍǍǍ ǈǍǏǌǐ
ǍǋǋǎǈǉǏǏǌ * ǏǏǌǏǌ ǉǋǑǎǏ
ǍǋǋǏǏǈǑǈǋ 3 ǊǏǑǊǐ ǈǎǈǌǌ
ǍǋǋǏǏǉǈǉǊ * ǌǈǐǐǊ ǈǑǑǐǈ
ǍǋǋǐǉǈǏǍǎ 3 ǊǋǍǊǈ ǈǌǌǊǈ
ǍǋǋǐǉǈǐǎǊ * ǋǏǋǉǐ ǈǏǌǎǐ
ǍǋǋǐǍǉǈǊǏ 3 ǉǎǑǍǊ ǈǌǊǑǊ
ǍǋǋǐǍǉǉǋǊ * ǉǐǌǑǐ ǉǈǌǍǌ
ǍǋǋǐǑǈǐǋǐ 3 ǉǉǐǈǉ ǈǎǌǊǍ
ǍǋǋǐǑǈǑǎǌ * Ǌǌǈǐǉ Ǌǎǈǉǎ
Lǌǌǐ
ǍǋǊǎǐǉǈǋǍ 3 ǈǌǋǍǈ ǈǏǐǈǎ
ǍǋǊǎǐǉǌǊǍ * ǈǊǋǑǑ ǉǋǋǈǉ
ǍǋǊǐǋǉǊǏǉ 3 ǉǊǌǉǍ ǈǑǐǈǍ
ǍǋǊǐǋǉǍǋǉ * ǈǐǎǑǉ ǉǍǏǌǏ
ǍǋǊǐǑǈǍǊǋ 3 ǉǎǊǌǍ ǉǈǌǊǈ
ǍǋǊǐǑǈǎǎǐ * ǈǋǌǎǉ ǉǊǎǑǌ
ǍǋǊǑǋǈǌǑǑ * ǈǐǈǎǍ ǉǍǏǈǑ
ǍǋǊǑǍǉǎǍǈ 3 ǈǋǋǊǐ ǈǌǏǈǎ
ǍǋǊǑǏǈǎǈǈ 3 ǈǊǌǋǋ ǈǎǑǐǏ
ǍǋǊǑǏǈǏǌǏ * ǉǌǌǌǎ ǉǈǍǈǉ
ǍǋǋǈǉǈǎǑǊ 3 ǈǈǍǑǌ ǉǈǑǉǋ
ǍǋǋǈǉǈǑǉǍ * ǈǈǐǑǑ ǉǉǑǋǎ
ǍǋǋǉǍǈǏǈǈ 3 ǈǎǏǍǌ ǈǍǐǑǊ
ǍǋǋǉǍǈǐǌǍ * ǈǎǋǊǊ ǈǑǎǉǉ
ǍǋǋǊǉǉǐǈǊ 3 ǉǉǋǏǑ ǈǏǏǉǉ
ǍǋǋǊǋǈǏǑǊ 3 ǈǋǑǉǉ ǈǎǋǉǏ
ǍǋǋǊǋǈǑǌǏ * ǈǋǐǊǋ ǈǑǊǌǍ
ǍǋǋǊǑǈǋǊǍ 3 ǉǈǐǍǍ ǈǎǑǌǍ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǋǌǊǈǏǏǎ 3 ǊǈǏǎǍ ǈǌǍǈǌ
ǍǋǋǌǊǈǑǊǌ * ǋǍǐǑǌ ǈǐǊǉǑ
ǍǋǋǌǎǈǐǍǎ * ǍǊǍǐǏ ǈǑǌǍǉ
ǍǋǋǍǈǈǍǈǍ 3 ǌǏǋǋǎ ǈǐǐǑǊ
ǍǋǋǍǈǈǎǎǍ * ǐǋǌǈǈ ǉǋǐǋǎ
ǍǋǋǍǌǈǌǎǍ 3 ǏǊǍǌǎ ǈǌǏǊǉ
ǍǋǋǍǌǈǎǍǏ * ǉǈǌǊǍǑ ǈǏǌǉǋ
ǍǋǋǍǐǈǋǑǎ 3 ǎǎǏǑǊ ǈǐǈǈǑ
ǍǋǋǍǐǈǎǎǈ * ǎǐǉǑǏ ǈǑǑǎǍ
ǍǋǋǎǈǈǏǉǑ 3 ǏǊǎǉǊ ǉǌǈǈǍ
Ǎǋǋǎǈǉǈǉǉ * ǑǑǐǉǐ ǉǏǐǋǑ
ǍǋǋǐǋǈǋǏǊ 3 ǊǊǈǋǉ ǈǐǌǑǈ
Ǎǋǋǐǋǈǌǈǎ * ǌǑǊǑǎ ǉǈǌǊǎ
ǍǋǋǐǑǈǋǑǏ 3 ǉǑǊǎǊ ǊǊǏǍǏ
ǍǋǋǐǑǈǌǎǈ * ǍǍǏǐǌ ǋǊǊǐǑ
LǌǎǏ
ǍǋǊǎǐǉǐǎǎ 3 ǈǏǌǋǊ ǈǍǌǍǌ
ǍǋǊǐǏǉǋǈǋ 3 ǈǌǊǑǌ ǉǉǎǌǉ
ǍǋǊǐǏǉǌǑǏ * ǊǋǌǌǍ ǊǋǊǋǎ
ǍǋǊǑǉǉǍǈǍ * ǈǎǍǌǌ ǉǋǐǎǎ
ǍǋǊǑǍǉǋǊǍ 3 ǈǑǈǑǍ ǈǌǋǈǋ
ǍǋǊǑǍǉǍǊǍ * ǈǌǋǍǈ ǈǐǊǏǎ
ǍǋǊǑǑǉǋǑǑ 3 ǈǍǍǊǐ ǈǌǍǎǋ
ǍǋǊǑǑǉǍǑǊ * ǈǋǉǌǑ ǈǏǊǉǐ
ǍǋǋǈǉǉǈǑǋ 3 ǈǉǈǍǍ ǈǏǐǌǐ
ǍǋǋǈǉǉǊǐǈ * ǈǊǏǏǈ ǉǈǏǏǎ
ǍǋǋǊǉǉǌǋǑ 3 ǈǍǎǉǌ ǉǍǊǐǑ
ǍǋǋǊǉǉǎǌǉ * ǉǈǐǉǌ ǈǏǉǏǎ
ǍǋǋǊǍǉǌǋǌ 3 ǋǑǈǐǈ ǈǌǋǉǐ
ǍǋǋǊǍǉǎǊǍ * Ǎǋǋǋǐ ǈǑǉǐǊ
ǍǋǋǋǉǉǏǎǋ 3 ǍǑǋǉǊ ǈǑǊǑǉ
Ǎǋǋǋǉǉǐǋǌ * ǐǎǈǏǌ ǉǏǈǍǍ
ǍǋǋǌǌǉǏǎǎ 3 ǎǎǍǎǊ ǈǌǌǋǐ
ǍǋǋǌǐǉǍǈǋ 3 ǎǍǐǈǑ ǈǌǈǏǉ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǋǍǊǉǈǉǌ 3 ǍǌǉǏǉ ǈǋǌǑǋ
ǍǋǋǍǊǉǉǌǍ * ǎǊǎǏǑ ǉǈǋǑǍ
ǍǋǋǍǌǉǋǐǊ 3 ǌǐǉǏǏ ǈǋǑǈǉ
ǍǋǋǍǌǉǍǌǎ * ǎǉǌǑǏ ǈǐǉǎǈ
ǍǋǋǍǎǉǌǋǏ 3 ǌǍǎǋǊ ǈǌǎǉǏ
ǍǋǋǍǎǉǎǌǈ * ǍǏǋǏǌ ǈǏǌǌǑ
ǍǋǋǍǐǉǊǑǐ 3 ǌǋǎǍǑ ǈǌǑǉǋ
ǍǋǋǍǐǉǌǋǑ * ǍǌǑǏǈ ǈǎǐǊǍ
ǍǋǋǎǈǉǍǈǑ 3 ǈǏǈǐǍ ǉǉǈǍǐ
ǍǋǋǎǈǉǏǈǎ * ǍǐǏǎǍ ǉǏǈǑǑ
ǍǋǋǏǑǈǑǍǋ 3 ǈǎǐǊǏ ǈǌǉǏǈ
ǍǋǋǏǑǉǉǌǉ * ǋǊǉǐǍ ǉǊǊǑǐ
ǍǋǋǐǋǈǏǌǊ 3 ǈǏǏǏǈ ǈǋǑǊǊ
ǍǋǋǐǋǈǑǋǊ * Ǌǋǌǉǈ ǈǏǎǎǍ
ǍǋǋǐǏǈǏǏǈ 3 ǉǌǎǑǈ ǈǑǐǐǎ
ǍǋǋǐǏǈǑǍǑ * ǊǋǏǍǍ ǉǍǍǉǋ
LǌǐǍ
ǍǋǊǎǎǉǏǌǑ * ǉǋǐǏǎ ǉǎǉǐǐ
ǍǋǊǐǏǉǉǎǐ * ǈǋǉǎǈ ǊǈǊǊǋ
ǍǋǊǑǍǈǑǐǈ 3 ǈǏǍǏǉ ǈǍǑǐǊ
ǍǋǊǑǍǉǉǑǊ * ǉǈǏǈǏ ǈǎǎǍǎ
ǍǋǊǑǑǉǈǍǏ 3 ǈǑǌǌǋ ǈǌǍǐǐ
ǍǋǊǑǑǉǊǎǏ * ǈǍǎǑǎ ǈǏǊǌǎ
ǍǋǋǊǉǉǈǏǍ 3 ǈǋǊǏǌ ǈǋǍǍǌ
ǍǋǋǊǉǉǋǈǋ * ǈǋǌǎǌ ǉǉǉǋǈ
ǍǋǋǊǍǉǈǏǉ 3 ǈǊǋǈǉ ǈǌǉǌǍ
ǍǋǋǊǍǉǊǑǐ * ǈǍǌǈǏ ǈǐǉǉǉ
Ǎǋǋǋǉǉǎǈǐ 3 ǈǐǏǑǊ ǉǈǎǌǏ
ǍǋǋǋǉǉǏǈǌ * ǈǍǍǏǑ ǉǋǎǑǌ
ǍǋǋǌǌǉǋǐǏ 3 ǍǍǌǎǏ ǈǌǑǐǋ
Ǎǋǋǌǌǉǎǉǋ * ǏǈǍǐǎ ǈǑǏǌǌ
ǍǋǋǌǐǉǉǌǑ 3 ǍǎǌǉǑ ǈǌǉǌǌ
ǍǋǋǌǐǉǋǏǉ * ǐǑǏǋǌ ǈǑǏǐǈ
ǍǋǋǍǊǈǏǎǌ 3 ǎǉǈǐǉ ǈǋǎǊǐ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǋǍǌǈǐǉǍ 3 ǍǊǑǏǑ ǈǌǋǈǑ
ǍǋǋǍǌǉǈǍǍ * ǑǈǎǎǊ ǈǏǍǎǊ
ǍǋǋǍǐǈǑǎǏ 3 ǌǊǍǋǈ ǈǍǉǑǍ
ǍǋǋǍǐǉǉǏǌ * ǐǑǊǉǈ ǈǏǍǋǏ
ǍǋǋǎǈǉǊǉǌ 3 ǉǎǌǑǋ ǉǈǐǑǐ
ǍǋǋǎǈǉǋǏǊ * ǑǎǊǐǍ ǉǋǏǉǐ
ǍǋǋǏǑǈǎǎǐ 3 ǉǑǈǎǏ ǈǌǐǋǈ
ǍǋǋǏǑǈǐǊǍ * ǍǐǑǐǈ ǈǑǏǏǎ
ǍǋǋǐǍǈǎǐǎ 3 ǈǏǊǋǐ ǈǍǈǉǌ
ǍǋǋǐǍǈǐǌǑ * ǊǌǉǊǏ ǈǑǐǉǐ
LǌǑǈ
ǍǋǊǎǐǉǐǎǎ 3 ǈǋǉǏǑ ǈǍǌǐǉ
ǍǋǊǐǏǉǋǈǋ 3 ǊǈǋǌǑ ǉǉǋǏǎ
ǍǋǊǑǉǉǍǈǍ * ǈǉǑǐǏ ǉǌǋǎǌ
ǍǋǊǑǍǉǋǊǍ 3 ǈǊǈǈǏ ǈǌǈǍǉ
ǍǋǊǑǍǉǍǊǍ * ǈǋǍǏǐ ǈǏǉǐǏ
ǍǋǊǑǑǉǋǑǑ 3 ǈǐǏǎǏ ǈǌǉǏǉ
ǍǋǊǑǑǉǍǑǊ * ǈǎǊǊǊ ǈǎǏǈǐ
ǍǋǋǈǉǉǈǑǋ 3 ǈǍǑǑǐ ǈǐǍǉǑ
ǍǋǋǈǉǉǊǐǈ * ǈǋǈǉǍ ǉǋǉǌǍ
ǍǋǋǊǉǉǌǋǑ 3 ǈǋǑǐǋ ǉǍǎǎǐ
ǍǋǋǊǉǉǎǌǉ * ǈǎǉǏǌ ǈǎǌǎǋ
ǍǋǋǊǍǉǌǋǌ 3 ǉǉǉǑǉ ǈǌǉǏǎ
ǍǋǋǊǍǉǎǊǍ * ǈǎǌǋǌ ǈǑǌǉǐ
ǍǋǋǋǉǉǏǎǋ 3 ǈǍǐǍǐ ǈǐǉǌǊ
Ǎǋǋǋǉǉǐǋǌ * ǉǊǊǊǏ ǉǍǏǉǌ
ǍǋǋǌǌǉǏǎǎ 3 ǌǌǐǊǏ ǈǋǏǑǈ
ǍǋǋǌǐǉǍǈǋ 3 ǋǈǐǏǉ ǈǌǌǏǑ
ǍǋǋǌǐǉǎǑǉ * ǏǉǏǎǏ ǈǑǌǑǉ
ǍǋǋǍǊǉǈǉǌ 3 ǋǋǉǏǋ ǈǋǊǐǈ
ǍǋǋǍǊǉǉǌǍ * ǍǋǑǊǐ ǈǑǍǊǐ
ǍǋǋǍǌǉǋǐǊ 3 ǋǑǎǊǈ ǈǋǐǉǍ
ǍǋǋǍǌǉǍǌǎ * ǍǋǈǈǏ ǈǎǐǑǉ
ǍǋǋǍǎǉǌǋǏ 3 ǋǌǌǋǐ ǈǌǋǈǏ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǋǍǐǉǊǑǐ 3 ǊǋǋǌǏ ǈǍǈǊǎ
ǍǋǋǍǐǉǌǋǑ * ǎǉǋǋǋ ǈǎǊǊǌ
ǍǋǋǎǈǉǍǈǑ 3 ǋǎǎǈǌ ǉǉǈǌǉ
ǍǋǋǎǈǉǏǈǎ * ǍǋǑǑǌ ǉǎǋǉǉ
ǍǋǋǏǑǈǑǍǋ 3 ǈǉǑǐǑ ǈǍǌǌǎ
ǍǋǋǏǑǉǉǌǉ * ǌǉǍǏǐ ǉǊǈǈǎ
ǍǋǋǐǋǈǏǌǊ 3 ǈǌǎǍǌ ǈǌǌǋǈ
ǍǋǋǐǋǈǑǋǊ * ǊǊǈǌǉ ǈǎǎǎǎ
ǍǋǋǐǏǈǏǏǈ 3 ǉǏǊǋǐ ǈǑǏǎǑ
ǍǋǋǐǏǈǑǍǑ * ǈǑǏǑǑ ǉǉǐǊǑ
Nǈǈǉ
ǍǋǎǋǑǈǐǈǐ 3 ǊǏǍǐǎǐ ǈǐǉǑǋ
ǍǋǎǋǑǈǑǌǐ * ǋǊǉǍǑǊ ǈǑǊǏǈ
ǍǋǎǌǑǈǐǈǉ 3 Ǌǈǋǐǈǋ ǈǏǊǍǈ
ǍǋǎǌǑǉǈǉǊ * ǊǊǐǉǉǋ ǉǌǋǏǊ
ǍǋǎǍǊǈǌǑǋ 3 ǉǉǏǊǌǍ ǈǎǋǊǏ
ǍǋǎǍǊǈǎǍǑ * ǉǋǑǏǋǎ ǈǐǌǍǐ
ǍǋǎǍǌǈǌǏǎ 3 ǉǍǍǌǑǏ ǈǏǌǐǌ
ǍǋǎǍǌǈǎǐǍ * ǉǏǍǎǈǏ ǈǑǏǏǈ
ǍǋǎǐǊǈǎǏǈ 3 ǋǎǌǈǋ ǈǌǍǉǌ
ǍǋǎǐǊǈǑǍǑ * ǌǈǐǋǎ ǈǎǐǉǈ
ǍǋǎǑǎǈǏǌǉ 3 ǊǌǋǏǍ ǈǌǈǐǋ
ǍǋǎǑǎǈǐǐǉ * ǍǈǋǑǉ ǈǎǐǐǍ
ǍǋǏǈǊǈǑǐǎ 3 Ǌǉǎǌǐ ǈǌǌǉǎ
ǍǋǏǈǊǉǉǊǏ * ǌǈǏǐǐ ǈǐǎǉǊ
NǈǊǊ
ǍǋǎǋǑǈǈǐǈ 3 ǉǊǋǐǏǑ ǈǏǏǊǍ
ǍǋǎǋǑǈǍǏǈ * ǉǏǉǋǈǉ ǈǐǈǉǍ
ǍǋǎǌǈǑǑǏǋ 3 ǉǉǍǍǈǋ ǉǈǈǎǉ
ǍǋǎǌǉǈǊǎǉ * ǉǎǑǊǈǏ ǉǎǉǑǋ
ǍǋǎǌǋǈǎǑǐ * ǉǋǎǐǊǑ ǉǏǐǏǑ
ǍǋǎǌǑǈǋǋǋ 3 ǑǎǋǊǎ ǈǍǏǑǎ
ǍǋǎǌǑǈǍǈǈ * ǉǍǑǍǈǏ ǉǉǋǎǋ
ǍǋǎǍǊǈǉǊǌ 3 ǑǏǏǊǑ ǈǏǏǏǎ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǎǍǌǈǉǑǉ 3 ǉǈǈǏǋǊ ǈǎǎǏǌ
ǍǋǎǍǌǈǊǎǊ * ǉǌǐǎǐǐ ǉǉǑǌǑ
ǍǋǎǐǊǈǋǌǌ 3 ǎǑǊǎǑ ǈǐǈǏǋ
ǍǋǎǐǊǈǌǐǐ * ǌǈǉǉǉ ǈǐǌǎǌ
ǍǋǎǑǐǈǊǈǋ 3 Ǎǋǌǉǈ ǉǊǋǐǉ
ǍǋǎǑǐǈǋǌǋ * ǍǏǑǍǋ ǉǊǏǍǋ
ǍǋǏǈǈǈǑǎǍ 3 ǋǑǉǍǋ ǈǌǍǋǐ
ǍǋǏǈǌǈǋǍǏ 3 ǌǈǎǈǊ ǈǌǉǉǋ
ǍǋǏǈǌǈǍǌǑ * ǋǌǐǉǋ ǈǐǋǑǍ
ǍǋǏǈǎǈǋǉǊ 3 ǋǈǑǈǑ ǈǌǍǎǈ
ǍǋǏǈǎǈǌǎǑ * ǌǌǊǉǋ ǈǐǌǈǉ
ǍǋǏǈǐǈǌǋǍ 3 ǍǉǈǍǉ ǈǌǊǋǌ
ǍǋǏǈǐǈǎǌǏ * ǊǍǌǎǏ ǈǑǑǈǏ
ǍǋǏǉǊǈǍǐǈ 3 Ǌǎǈǉǌ ǉǉǋǊǌ
ǍǋǏǉǊǈǏǋǐ * ǎǋǌǋǐ ǉǐǊǑǋ
ǍǋǏǊǐǈǌǊǑ 3 ǊǊǊǌǌ ǉǎǑǏǐ
ǍǋǏǋǉǈǍǎǈ 3 ǊǏǌǐǐ ǈǎǌǐǊ
ǍǋǏǋǐǈǌǋǊ 3 ǊǉǌǌǊ ǈǏǋǈǏ
ǍǋǏǋǐǈǌǏǈ * ǈǏǍǊǋ ǊǉǋǌǍ
NǈǊǎ
ǍǋǎǑǐǈǍǉǐ * ǊǊǉǌǌ ǉǉǎǍǉ
ǍǋǏǈǈǉǈǋǑ 3 ǈǐǌǍǑ ǈǌǍǉǈ
ǍǋǏǈǌǈǌǎǊ 3 ǈǈǌǐǐ ǈǋǋǏǉ
ǍǋǏǈǌǈǏǊǋ * ǈǐǎǊǑ ǈǑǊǋǍ
ǍǋǏǈǎǈǋǐǊ 3 ǈǎǈǌǍ ǈǋǐǈǏ
ǍǋǏǈǎǈǍǐǐ * ǈǑǌǐǋ ǈǐǊǌǐ
ǍǋǏǈǐǈǋǎǍ 3 ǈǌǊǐǉ ǈǌǎǑǌ
ǍǋǏǈǐǈǍǋǉ * ǈǌǍǋǌ ǈǐǊǉǏ
ǍǋǏǉǊǈǍǈǈ 3 ǈǋǑǐǈ ǉǊǌǐǉ
ǍǋǏǉǊǈǎǉǏ * ǊǌǎǐǑ ǊǊǉǍǊ
ǍǋǏǋǍǈǍǊǊ 3 ǈǎǌǐǈ ǈǎǏǌǋ
ǍǋǏǌǉǈǌǐǋ 3 ǈǍǊǐǌ ǉǊǎǋǍ
ǍǋǎǋǑǈǍǋǌ 3 ǍǊǐǌǎ ǈǌǑǋǏ
ǍǋǎǋǑǈǏǌǌ * ǐǊǉǋǏ ǈǏǋǍǌ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
Ǎǋǎǌǉǈǌǋǎ * ǐǊǈǏǊ ǉǌǍǎǉ
ǍǋǎǌǐǑǑǑǈ 3 ǊǏǍǊǈ ǈǏǍǏǉ
ǍǋǎǌǑǈǉǏǐ * ǊǐǏǍǑ ǉǌǊǌǊ
ǍǋǎǍǌǈǉǋǐ 3 Ǌǉǐǈǌ ǈǍǑǑǎ
ǍǋǎǐǊǈǌǍǋ 3 ǈǑǉǍǐ ǈǏǑǏǈ
ǍǋǎǑǐǈǋǈǐ 3 ǈǋǈǈǌ ǈǏǌǐǍ
NǈǊǏ
ǍǋǎǋǑǈǑǌǐ * ǉǑǑǋǑǉ ǈǑǈǉǊ
ǍǋǎǌǑǈǐǈǉ 3 ǉǌǉǋǏǑ ǈǐǈǈǐ
ǍǋǎǌǑǉǈǉǊ * ǉǐǑǈǑǌ ǉǌǈǋǍ
ǍǋǎǍǊǈǌǑǋ 3 ǉǉǑǊǑǎ ǉǉǊǌǎ
ǍǋǎǍǊǈǎǍǑ * ǉǏǍǋǈǉ ǉǍǊǋǏ
ǍǋǎǍǌǈǌǏǎ 3 ǉǈǎǉǏǊ ǈǐǋǊǑ
ǍǋǎǍǌǈǎǐǍ * ǉǌǋǑǎǏ ǈǑǋǐǎ
ǍǋǎǐǊǈǎǏǈ 3 ǌǈǌǎǋ ǈǐǐǉǈ
ǍǋǎǐǊǈǑǍǑ * ǐǌǉǊǑ ǉǎǊǍǈ
ǍǋǎǑǎǈǏǌǉ 3 ǊǊǉǐǊ ǈǌǉǉǈ
ǍǋǎǑǎǈǐǐǉ * ǋǉǏǑǍ ǈǎǉǏǍ
ǍǋǏǈǊǈǑǐǎ 3 ǉǑǈǍǑ ǈǌǍǑǌ
ǍǋǏǈǊǉǉǊǏ * ǋǎǐǊǊ ǈǏǐǈǍ
NǈǋǊ
ǍǋǎǋǐǑǑǏǉ 3 ǏǊǊǑǉǌ ǈǐǋǉǏ
ǍǋǎǋǑǈǊǈǐ * ǎǎǏǊǌǍ ǉǈǋǎǋ
ǍǋǎǌǉǈǉǍǋ 3 ǎǐǎǐǌǈ ǈǑǏǏǋ
ǍǋǎǌǉǈǍǑǐ * ǍǑǌǍǈǏ ǉǎǊǊǊ
ǍǋǎǌǋǈǍǉǊ * ǍǈǍǐǏǊ ǉǏǌǌǊ
ǍǋǎǌǑǈǈǊǎ 3 ǌǐǊǋǊǊ ǈǐǌǑǑ
ǍǋǎǌǑǈǊǋǐ * ǌǈǎǐǐǍ ǉǊǉǊǎ
ǍǋǎǍǉǑǑǑǑ 3 ǌǉǐǍǐǑ ǈǑǌǊǑ
ǍǋǎǍǊǈǊǊǊ * ǌǈǈǐǏǑ ǉǊǋǋǌ
ǍǋǎǐǊǈǎǈǏ * ǉǑǉǏǋǉ ǉǍǍǉǋ
ǍǋǎǑǎǈǋǑǐ 3 ǑǑǏǋǌ ǈǌǍǋǏ
ǍǋǎǑǎǈǍǎǉ * ǉǉǊǎǍǊ ǈǐǊǈǉ
ǍǋǏǈǈǈǐǍǏ 3 ǑǊǉǍǋ ǈǍǋǑǎ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǏǈǊǈǍǏǐ 3 ǐǍǉǉǋ ǈǌǎǑǑ
ǍǋǏǈǎǈǌǊǈ 3 ǏǑǎǑǏ ǈǌǏǈǏ
ǍǋǏǈǎǈǎǌǎ * ǑǉǑǐǐ ǈǐǉǑǑ
ǍǋǏǈǐǈǊǏǏ 3 Ǐǋǐǋǈ ǈǐǌǋǐ
ǍǋǏǈǐǈǋǋǈ 3 ǏǍǐǏǌ ǈǐǑǐǎ
ǍǋǏǈǐǈǌǏǋ * ǐǍǋǐǋ ǈǏǑǎǋ
ǍǋǏǉǊǈǍǌǉ 3 ǏǐǊǊǍ ǉǈǑǋǉ
ǍǋǏǉǊǈǎǏǑ * ǎǌǌǐǊ Ǌǈǉǎǐ
ǍǋǏǋǍǈǍǎǉ 3 ǌǌǍǑǊ ǈǐǌǌǊ
ǍǋǏǌǉǈǍǉǐ 3 ǋǑǑǋǑ ǉǋǐǌǋ
Nǈǋǌ
ǍǋǎǋǑǉǍǎǈ 3 ǎǌǈǋǐ ǈǍǎǐǈ
ǍǋǎǋǑǉǑǍǈ * ǉǈǏǍǍǈ ǈǐǏǊǏ
ǍǋǎǌǋǉǍǊǌ 3 ǌǍǑǌǌ ǉǈǎǊǏ
Ǎǋǎǌǋǉǎǎǋ * ǏǌǋǏǏ ǉǎǏǊǉ
ǍǋǎǌǑǉǍǊǌ 3 ǊǑǐǈǋ ǉǌǍǌǌ
ǍǋǎǍǊǉǋǊǑ 3 ǋǌǑǊǑ ǈǍǊǈǑ
ǍǋǎǍǊǉǌǑǋ * Ǎǐǋǐǋ ǈǏǑǊǌ
ǍǋǎǍǌǉǍǐǈ 3 ǋǋǐǉǎ ǈǍǊǈǈ
ǍǋǎǍǌǉǐǈǉ * ǎǎǍǊǎ ǈǐǈǏǈ
ǍǋǎǐǊǉǋǎǑ 3 ǈǎǐǎǊ ǈǐǉǐǍ
ǍǋǎǐǊǉǎǎǊ * ǈǋǐǈǋ ǉǎǈǉǈ
ǍǋǎǑǎǉǍǑǋ 3 ǈǌǏǋǍ ǈǋǎǏǍ
ǍǋǎǑǎǉǏǋǏ * ǊǋǋǌǍ ǈǏǏǉǈ
ǍǋǏǈǈǊǍǊǋ 3 ǈǊǐǐǈ ǈǌǊǈǉ
ǍǋǏǈǊǉǏǑǍ 3 ǈǋǍǍǋ ǈǋǌǐǈ
ǍǋǏǈǊǉǑǋǎ * ǈǌǋǐǉ ǈǎǍǐǋ
ǍǋǏǈǎǉǌǏǊ 3 ǈǈǍǑǐ ǈǋǊǐǉ
ǍǋǏǈǎǉǎǉǊ * ǉǉǍǎǍ ǈǏǈǉǍ
ǍǋǏǈǐǉǍǎǊ 3 ǈǎǏǉǑ ǈǌǉǈǊ
ǍǋǏǈǐǉǏǈǉ * ǈǉǈǐǏ ǈǏǐǈǑ
ǍǋǏǉǊǉǎǉǍ 3 ǈǋǑǊǉ ǈǌǎǈǌ
ǍǋǏǉǊǉǏǎǐ * ǈǍǋǏǌ ǈǐǌǏǋ
ǍǋǏǉǌǈǏǍǐ 3 ǈǎǏǍǎ ǈǑǉǊǋ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǏǋǍǈǐǏǋ 3 ǈǑǑǉǈ ǈǋǑǈǊ
ǍǋǏǋǐǈǑǉǈ 3 ǈǋǐǏǊ ǈǋǎǍǎ
NǈǋǑ
ǍǋǎǋǑǉǍǎǈ 3 ǊǊǑǑǉǍ ǈǏǈǈǈ
ǍǋǎǋǑǉǑǍǈ * ǋǉǈǉǑǎ ǉǈǍǋǈ
ǍǋǎǌǋǉǍǊǌ 3 ǉǏǌǋǊǈ ǉǉǈǐǈ
Ǎǋǎǌǋǉǎǎǋ * ǊǊǐǍǈǑ ǉǑǉǎǌ
ǍǋǎǌǑǉǍǊǌ 3 ǉǈǌǍǉǋ ǉǎǉǊǎ
ǍǋǎǍǊǉǋǊǑ 3 ǉǊǌǍǌǎ ǈǎǎǍǊ
ǍǋǎǍǊǉǌǑǋ * ǉǎǐǎǍǎ ǈǑǐǉǏ
ǍǋǎǍǌǉǍǐǈ 3 ǉǉǌǋǍǌ ǈǎǏǏǈ
ǍǋǎǍǌǉǐǈǉ * ǉǏǏǋǑǎ ǈǑǎǊǐ
ǍǋǎǐǊǉǋǎǑ 3 ǋǊǊǑǈ ǈǐǐǐǎ
ǍǋǎǐǊǉǎǎǊ * ǋǎǎǋǍ ǉǏǐǎǈ
ǍǋǎǑǎǉǍǑǋ 3 ǋǈǏǏǉ ǈǌǋǌǌ
ǍǋǎǑǎǉǏǋǏ * ǋǏǎǎǏ ǈǑǊǌǎ
ǍǋǏǈǈǊǍǊǋ 3 ǊǎǊǊǉ ǈǌǑǏǌ
ǍǋǏǈǊǉǏǑǍ 3 ǉǋǐǈǌ ǈǌǌǍǌ
ǍǋǏǈǊǉǑǋǎ * ǋǎǎǌǌ ǈǐǎǍǋ
ǍǋǏǈǎǉǌǏǊ 3 ǊǈǑǋǈ ǈǌǌǊǐ
ǍǋǏǈǎǉǎǉǊ * ǋǐǌǑǎ ǈǏǌǐǉ
ǍǋǏǈǐǉǍǎǊ 3 ǉǑǈǋǍ ǈǌǏǌǎ
ǍǋǏǈǐǉǏǈǉ * ǊǑǊǌǈ ǉǈǌǎǌ
ǍǋǏǉǊǉǎǉǍ 3 ǊǉǎǑǌ ǈǎǊǏǌ
ǍǋǏǉǊǉǏǎǐ * ǌǈǊǌǈ ǈǐǎǑǎ
ǍǋǏǉǌǈǏǍǐ 3 ǉǍǐǋǍ ǉǈǋǌǈ
ǍǋǏǉǌǈǐǎǌ * ǍǉǋǋǑ ǉǋǏǈǋ
ǍǋǏǋǍǈǐǏǋ 3 ǉǉǋǌǉ ǈǌǋǈǏ
ǍǋǏǋǐǈǑǉǈ 3 ǉǍǌǊǌ ǈǌǎǏǌ
Nǈǌǈ
ǍǋǎǋǑǉǍǎǈ 3 ǌǑǈǉǎ ǈǍǉǏǊ
ǍǋǎǋǑǉǑǍǈ * ǎǍǋǍǉ ǈǑǑǍǑ
ǍǋǎǌǋǉǍǊǌ 3 ǋǈǍǎǉ ǉǈǈǍǌ
Ǎǋǎǌǋǉǎǎǋ * ǍǑǎǈǋ ǉǎǑǉǋ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǎǍǊǉǋǊǑ 3 ǈǑǏǈǑ ǈǍǊǑǍ
ǍǋǎǍǊǉǌǑǋ * ǋǈǉǋǈ ǈǏǐǐǈ
ǍǋǎǍǌǉǍǐǈ 3 ǉǊǏǋǏ ǈǍǋǐǊ
ǍǋǎǍǌǉǐǈǉ * ǋǉǈǈǊ ǈǐǌǉǊ
ǍǋǎǐǊǉǋǎǑ 3 ǈǑǑǈǐ ǈǏǑǑǌ
ǍǋǎǐǊǉǎǎǊ * ǉǊǉǍǑ ǉǏǌǐǋ
ǍǋǎǑǎǉǍǑǋ 3 ǈǈǑǍǑ ǈǋǉǑǐ
ǍǋǎǑǎǉǏǋǏ * ǉǈǐǎǐ ǈǐǈǎǎ
ǍǋǏǈǈǊǍǊǋ 3 ǈǋǈǊǍ ǈǋǏǉǉ
ǍǋǏǈǊǉǏǑǍ 3 ǉǊǐǏǐ ǈǋǋǈǑ
ǍǋǏǈǊǉǑǋǎ * ǈǐǎǈǐ ǈǎǏǑǐ
ǍǋǏǈǎǉǌǏǊ 3 ǈǍǊǍǌ ǈǋǉǐǏ
ǍǋǏǈǎǉǎǉǊ * ǈǉǑǈǌ ǈǎǉǊǊ
ǍǋǏǈǐǉǍǎǊ 3 ǈǎǊǏǏ ǈǋǎǏǎ
ǍǋǏǈǐǉǏǈǉ * ǈǋǉǉǑ ǈǐǌǊǈ
ǍǋǏǉǊǉǎǉǍ 3 ǈǊǏǊǈ ǈǌǑǎǑ
ǍǋǏǉǊǉǏǎǐ * ǈǑǌǍǏ ǈǏǋǉǊ
ǍǋǏǉǌǈǏǍǐ 3 ǉǉǎǑǎ ǈǑǈǋǍ
ǍǋǏǉǌǈǐǎǌ * ǈǐǏǊǐ ǉǉǉǈǈ
ǍǋǏǋǍǈǐǏǋ 3 ǈǉǎǈǑ ǈǋǉǉǐ
ǍǋǏǋǐǈǑǉǈ 3 ǈǎǌǑǈ ǈǋǉǋǊ
Nǈǌǋ
ǍǋǎǋǑǈǈǐǈ 3 ǉǍǈǌǌǎ ǈǏǍǎǑ
ǍǋǎǋǑǈǍǏǈ * ǑǊǊǌǎ ǈǑǑǋǊ
ǍǋǎǌǈǑǑǏǋ 3 ǉǈǏǈǈǍ ǈǍǐǍǊ
ǍǋǎǌǉǈǊǎǉ * ǊǉǐǑǋǌ ǈǐǏǎǌ
ǍǋǎǌǋǈǎǑǐ * ǉǎǊǐǑǈ ǈǐǏǎǏ
ǍǋǎǌǑǈǋǋǋ 3 ǉǊǈǑǍǏ ǈǍǑǈǈ
ǍǋǎǌǑǈǍǈǈ * ǊǈǐǑǌǍ ǉǌǎǌǏ
ǍǋǎǍǊǈǉǊǌ 3 ǐǌǉǐǌ ǈǋǐǌǍ
ǍǋǎǍǊǈǋǑǎ * ǉǏǌǏǍǊ ǉǈǎǊǌ
ǍǋǎǍǌǈǉǑǉ 3 ǉǈǋǎǌǎ ǈǎǍǌǊ
ǍǋǎǍǌǈǊǎǊ * ǉǊǑǈǊǉ ǈǐǉǐǎ
ǍǋǎǐǊǈǋǌǌ 3 ǌǋǉǐǏ ǈǌǑǊǊ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǎǑǐǈǊǈǋ 3 ǊǊǐǈǏ ǉǉǎǈǌ
ǍǋǎǑǐǈǋǌǋ * ǍǌǏǊǋ ǈǐǊǏǈ
ǍǋǏǈǈǈǑǎǍ 3 ǋǑǌǎǑ ǈǍǌǐǈ
ǍǋǏǈǌǈǋǍǏ 3 ǋǌǉǏǏ ǈǌǋǑǎ
ǍǋǏǈǌǈǍǌǑ * ǌǉǉǈǋ ǉǉǑǈǐ
ǍǋǏǈǎǈǉǎǎ * ǋǐǎǋǌ ǈǐǌǊǊ
ǍǋǏǈǎǈǋǉǊ 3 ǋǐǑǉǋ ǈǍǉǐǌ
ǍǋǏǈǎǈǌǎǑ * ǌǍǉǋǌ ǉǊǏǍǍ
ǍǋǏǉǊǈǍǐǈ 3 ǈǊǐǉǋ ǉǈǉǏǋ
ǍǋǏǋǐǈǌǋǊ 3 ǉǏǏǌǋ ǈǏǊǋǏ
NǈǍǏ
ǍǋǎǌǉǉǊǏǉ 3 ǊǈǌǎǊǑ ǈǐǈǎǎ
Ǎǋǎǌǉǉǌǐǋ * Ǌǎǈǈǐǋ ǉǉǑǑǑ
ǍǋǎǌǑǉǊǊǈ 3 ǉǎǏǈǊǎ ǈǐǏǊǊ
ǍǋǎǌǑǉǌǎǎ * ǉǏǌǑǎǎ ǊǈǌǈǍ
ǍǋǎǍǊǈǐǍǐ 3 ǉǍǏǍǈǋ ǈǏǑǐǐ
ǍǋǎǍǊǉǈǈǋ * ǉǐǋǍǉǉ ǉǉǊǋǏ
ǍǋǎǍǌǈǐǎǌ 3 ǉǌǍǐǉǊ ǈǎǏǌǐ
ǍǋǎǍǌǉǈǑǌ * ǉǏǐǎǌǉ ǉǈǉǋǋ
ǍǋǎǐǊǉǊǎǐ 3 ǎǍǋǍǑ ǉǉǍǈǍ
ǍǋǎǑǐǉǈǏǌ 3 ǋǎǏǑǈ ǈǏǋǑǊ
ǍǋǎǑǐǉǊǐǎ * ǍǑǍǌǏ ǉǎǈǑǌ
ǍǋǏǈǌǉǊǏǌ 3 ǌǐǐǊǌ ǈǋǋǌǉ
ǍǋǏǈǌǉǌǐǌ * Ǎǎǋǈǐ ǈǍǉǎǍ
ǍǋǏǈǎǉǉǋǍ 3 ǍǍǋǈǍ ǈǋǊǌǍ
ǍǋǏǈǎǉǊǑǐ * ǍǈǏǐǎ ǈǏǊǑǑ
ǍǋǏǈǐǉǊǉǍ 3 ǌǏǍǉǌ ǈǋǏǑǌ
ǍǋǏǈǐǉǋǐǎ * ǋǏǑǌǌ ǈǏǎǊǏ
ǍǋǏǉǊǉǊǎǎ 3 ǋǏǉǉǎ ǈǌǌǍǋ
ǍǋǏǉǊǉǌǋǊ * ǊǑǊǍǑ ǈǐǌǈǈ
ǍǋǏǉǌǈǌǉǑ 3 ǌǉǌǊǎ ǈǏǋǐǈ
ǍǋǏǉǌǈǍǐǊ * ǊǏǉǑǑ ǈǑǑǋǍ
ǍǋǏǊǐǉǈǏǈ 3 ǌǐǋǏǊ ǈǎǈǍǊ
ǍǋǏǊǐǉǊǐǊ * ǋǋǑǈǐ ǈǐǊǌǉ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǏǋǉǉǊǊǌ * ǊǊǊǏǎ ǈǐǊǌǋ
ǍǋǏǋǋǈǎǑǍ 3 ǊǏǊǐǍ ǈǋǍǉǉ
ǍǋǏǋǋǈǑǋǐ * ǉǏǑǉǋ ǈǏǊǉǍ
ǍǋǏǋǐǈǐǌǈ 3 ǊǍǐǋǋ ǈǌǎǈǍ
NǈǎǊ
Ǎǋǎǌǉǈǐǉǎ 3 ǉǏǌǉǏǉ ǊǎǏǏǎ
ǍǋǎǌǉǈǑǐǉ * ǊǋǊǎǋǎ ǉǑǏǈǑ
ǍǋǎǌǑǈǏǊǍ 3 ǊǊǏǏǈǎ ǉǉǉǋǍ
ǍǋǎǌǑǈǐǑǍ * ǊǎǊǈǊǋ ǉǌǌǎǑ
ǍǋǎǍǊǈǌǍǐ 3 ǉǑǐǎǊǊ ǉǎǍǑǏ
ǍǋǎǍǊǈǎǈǉ * ǊǍǈǉǎǉ ǉǎǎǉǏ
ǍǋǎǍǌǈǌǌǈ 3 ǉǍǍǎǌǌ ǉǊǏǎǏ
ǍǋǎǍǌǈǎǊǏ * ǊǈǊǍǏǉ ǉǋǏǈǋ
ǍǋǎǐǊǈǐǍǉ 3 ǊǑǈǋǍ ǉǌǍǌǌ
ǍǋǎǑǐǈǎǉǍ 3 ǈǑǐǐǊ ǉǈǎǐǎ
ǍǋǎǑǐǈǏǐǐ * ǎǋǉǊǋ ǉǍǈǉǊ
ǍǋǏǈǈǉǍǋǋ 3 ǊǌǈǎǑ ǈǐǎǊǑ
ǍǋǏǈǌǈǐǊǐ 3 ǊǈǍǏǌ ǈǏǎǈǎ
ǍǋǏǈǌǈǑǑǊ * Ǎǉǋǉǉ ǈǑǉǉǌ
NǈǏǈ
ǍǋǎǑǐǉǋǌǌ 3 ǍǏǑǎǑ ǈǑǊǎǑ
ǍǋǎǑǐǉǍǈǏ * ǑǎǏǏǋ ǉǋǏǌǊ
ǍǋǏǈǈǊǍǑǌ 3 ǍǈǊǈǏ ǈǌǋǏǈ
ǍǋǏǈǌǉǍǌǋ 3 ǌǋǉǋǍ ǈǋǊǋǏ
ǍǋǏǈǌǉǎǐǎ * ǍǍǏǋǎ ǈǐǎǈǎ
ǍǋǎǌǉǉǍǌǍ 3 Ǎǈǐǐǌǈ ǈǎǏǈǏ
ǍǋǎǌǉǉǎǐǏ * ǉǐǍǑǎǏ ǉǊǉǎǌ
ǍǋǎǌǑǉǍǍǑ 3 ǋǐǌǋǋǑ ǉǌǋǈǈ
ǍǋǎǍǊǉǊǋǍ * ǊǑǈǏǊǉ ǉǊǋǏǑ
ǍǋǎǍǊǉǌǈǈ 3 ǋǈǐǌǈǏ ǈǎǉǎǊ
ǍǋǎǍǌǉǋǐǑ 3 ǊǏǊǍǊǏ ǈǎǉǎǎ
ǍǋǎǍǌǉǎǐǍ * ǊǐǌǊǊǋ ǉǉǉǏǑ
ǍǋǎǐǊǉǍǊǉ 3 ǎǏǏǎǏ ǈǑǉǌǉ
NǈǏǍ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
Ǎǋǎǌǉǈǈǌǐ 3 ǌǏǈǍǍǎ ǉǌǊǎǋ
ǍǋǎǌǉǈǋǏǐ * ǌǌǊǑǉǌ ǌǐǈǊǋ
ǍǋǎǌǋǈǊǎǎ 3 ǌǈǏǌǎǌ ǊǋǎǏǊ
ǍǋǎǌǐǑǑǌǐ 3 ǋǎǈǐǐǍ ǉǊǈǋǈ
ǍǋǎǌǑǈǉǊǈ * ǍǈǎǐǊǐ ǊǑǉǎǑ
ǍǋǎǍǊǈǈǐǍ 3 ǋǉǋǊǏǏ ǉǋǑǈǑ
ǍǋǎǍǊǈǋǋǐ * ǌǋǏǏǉǐ ǋǉǌǌǐ
ǍǋǎǍǌǈǉǈǌ 3 ǋǈǐǑǋǉ ǉǈǐǎǎ
ǍǋǎǍǌǈǋǏǐ * ǌǉǐǉǐǑ ǊǎǋǑǊ
ǍǋǎǐǊǈǌǉǐ 3 ǉǎǋǊǈǈ ǉǈǊǐǐ
ǍǋǎǑǐǈǊǏǋ 3 ǉǍǉǋǋǈ ǉǉǏǌǌ
ǍǋǎǑǐǈǌǍǑ * ǋǈǊǍǎǏ Ǌǉǋǎǎ
ǍǋǏǈǈǈǑǏǍ 3 ǉǌǐǌǑǌ ǉǋǍǑǊ
ǍǋǏǈǈǉǊǉǏ 3 ǎǊǈǑǎ ǉǎǐǏǐ
ǍǋǏǈǌǈǊǈǊ 3 ǉǈǎǊǐǐ ǊǑǏǑǎ
ǍǋǏǈǌǈǊǎǋ * ǉǊǏǈǋǍ ǊǉǍǍǋ
ǍǋǏǈǌǈǌǊǏ 3 ǑǑǎǊǈ ǉǉǏǋǉ
ǍǋǏǈǎǈǋǌǏ 3 ǉǈǊǌǊǉ ǈǏǑǉǍ
ǍǋǏǈǐǈǌǈǈ 3 ǉǋǎǎǈǈ ǉǈǊǎǏ
ǍǋǏǋǋǈǍǐǈ 3 ǎǍǍǈǉ ǉǈǐǋǏ
ǍǋǏǋǐǈǍǈǌ 3 ǋǊǏǌǑ ǉǉǈǊǎ
NǈǐǏ
ǍǋǎǌǉǉǍǌǍ 3 ǊǌǑǉǋǉ ǈǎǏǋǊ
ǍǋǎǌǉǉǎǐǏ * ǋǉǎǑǑǊ ǉǊǋǈǑ
ǍǋǎǌǑǉǍǍǑ 3 ǊǈǋǈǊǐ ǉǍǊǍǉ
ǍǋǎǌǑǉǐǈǏ * ǊǋǐǍǌǐ ǋǑǑǏǉ
ǍǋǎǍǊǉǊǋǍ * Ǌǈǌǌǋǐ ǉǈǈǈǑ
ǍǋǎǍǊǉǌǈǈ 3 ǉǏǉǑǌǊ ǈǎǈǊǈ
ǍǋǎǍǌǉǋǐǑ 3 ǉǎǉǋǎǈ ǈǍǎǍǋ
ǍǋǎǍǌǉǎǐǍ * ǊǉǉǍǎǏ ǈǐǊǏǈ
ǍǋǎǐǊǉǍǊǉ 3 ǋǋǏǑǉ ǈǑǌǑǏ
ǍǋǎǑǐǉǋǌǌ 3 ǈǏǌǋǉ ǉǈǍǐǐ
ǍǋǎǑǐǉǍǈǏ * ǏǏǍǍǊ ǉǎǋǉǊ
ǍǋǏǈǈǊǍǑǌ 3 Ǌǎǉǌǌ ǈǋǏǐǎ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǏǈǌǉǎǐǎ * ǍǏǈǐǎ ǈǎǏǉǊ
Nǉǋǐ
ǍǋǏǈǌǈǑǑǊ * ǊǑǑǍǎ ǈǎǑǊǋ
Ǎǋǎǌǉǈǐǉǎ 3 ǍǍǑǎǈ ǊǉǍǊǍ
ǍǋǎǌǉǈǑǐǉ * ǌǈǏǊǎ ǉǍǌǊǍ
ǍǋǎǌǑǈǏǊǍ 3 ǐǈǎǏǐ ǈǎǑǈǋ
ǍǋǎǌǑǈǐǑǍ * ǎǏǍǏǉ ǉǈǊǑǉ
ǍǋǎǍǊǈǌǍǐ 3 ǐǏǎǉǌ ǉǉǋǑǈ
ǍǋǎǍǊǈǎǈǉ * ǏǏǉǎǊ ǉǌǌǊǉ
ǍǋǎǍǌǈǌǌǈ 3 ǐǑǋǌǋ ǈǐǈǏǌ
ǍǋǎǍǌǈǎǊǏ * ǐǎǋǈǌ ǉǉǉǎǉ
ǍǋǎǐǊǈǐǍǉ 3 Ǌǎǋǈǐ ǈǑǐǎǌ
ǍǋǎǑǐǈǎǉǍ 3 ǈǑǍǎǍ ǈǎǎǊǊ
ǍǋǎǑǐǈǏǐǐ * ǉǊǋǐǉ ǉǋǈǑǊ
ǍǋǏǈǈǉǍǋǋ 3 ǉǌǈǐǍ ǈǍǊǐǈ
ǍǋǏǈǌǈǐǊǐ 3 ǉǌǎǏǈ ǈǋǐǈǌ
NǉǍǐ
ǍǋǎǑǎǈǍǈǋ * ǍǎǉǊǋ ǈǐǑǋǎ
ǍǋǏǈǈǈǍǑǉ 3 Ǌǌǉǌǌ ǈǍǎǍǋ
ǍǋǏǈǈǈǐǊǈ 3 ǊǈǌǍǏ ǈǌǎǑǐ
ǍǋǏǈǊǈǋǈǊ * ǋǏǍǑǈ ǈǐǉǎǋ
ǍǋǏǈǊǈǍǌǋ 3 ǉǎǍǏǊ ǈǌǈǑǏ
ǍǋǎǋǐǑǑǋǊ 3 ǉǐǊǊǎ ǈǐǉǉǋ
ǍǋǎǋǑǈǉǌǑ * ǈǍǋǈǋ ǉǉǏǋǐ
Ǎǋǎǌǉǈǉǉǐ 3 ǊǈǌǍǑ ǈǐǑǍǏ
ǍǋǎǌǉǈǍǋǈ * ǌǈǏǋǏ ǉǍǍǎǑ
Ǎǋǎǌǋǈǋǋǎ * ǈǋǌǍǉ Ǌǉǐǐǎ
ǍǋǎǌǑǈǊǑǏ 3 ǐǉǉǐǊ ǈǍǑǐǑ
ǍǋǎǌǑǈǌǌǊ * ǑǑǐǈǑ ǉǉǈǉǐ
ǍǋǎǍǉǑǑǎǌ 3 ǐǌǑǈǎ ǈǑǊǑǈ
ǍǋǎǍǊǈǉǎǈ * ǉǈǈǋǍǏ ǉǈǋǍǐ
ǍǋǎǍǌǈǊǊǎ 3 ǉǈǊǋǈǉ ǈǍǑǑǐ
ǍǋǎǍǌǈǋǊǈ * ǉǈǈǏǍǋ ǉǈǋǈǎ
ǍǋǎǐǊǈǊǊǌ 3 ǋǐǉǉǋ ǈǎǍǊǋ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǎǑǎǈǋǎǋ 3 ǉǏǈǊǑ ǈǋǌǑǏ
NǉǑǋ
ǍǋǎǋǑǉǍǎǈ 3 ǉǈǎǉǍ ǈǍǏǋǈ
ǍǋǎǋǑǉǑǍǈ * ǉǉǐǊǌ ǈǑǎǉǈ
ǍǋǎǌǋǉǍǊǌ 3 ǋǌǎǑǑ ǉǉǉǉǈ
Ǎǋǎǌǋǉǎǎǋ * ǋǌǐǎǑ ǉǍǎǌǎ
ǍǋǎǌǑǉǍǊǌ 3 ǉǉǈǍǏǈ ǉǍǊǊǍ
ǍǋǎǍǊǉǋǊǑ 3 ǉǎǊǉǋǈ ǈǍǏǋǌ
ǍǋǎǍǊǉǌǑǋ * ǉǏǐǌǑǐ ǈǑǉǋǐ
ǍǋǎǍǌǉǍǐǈ 3 ǉǑǍǋǈǈ ǈǍǐǑǋ
ǍǋǎǍǌǉǐǈǉ * ǊǌǉǑǉǌ ǈǑǏǐǐ
ǍǋǎǐǊǉǋǎǑ 3 ǉǐǌǉǉǍ ǈǐǏǊǐ
ǍǋǎǐǊǉǎǎǊ * ǉǑǌǑǏǐ ǉǐǑǌǑ
ǍǋǎǑǎǉǍǑǋ 3 ǐǉǌǐǊ ǈǋǏǌǍ
ǍǋǎǑǎǉǏǋǏ * ǉǍǋǏǍǏ ǈǑǊǏǉ
ǍǋǏǈǈǊǍǊǋ 3 ǎǌǐǌǐ ǈǌǏǏǎ
ǍǋǏǈǊǉǏǑǍ 3 ǍǑǐǌǏ ǈǋǐǉǉ
ǍǋǏǈǊǉǑǋǎ * ǉǉǏǊǑǎ ǈǏǌǍǌ
ǍǋǏǈǎǉǌǏǊ 3 ǌǏǎǋǑ ǈǋǎǈǌ
ǍǋǏǈǎǉǎǉǊ * ǉǈǏǏǌǏ ǈǏǈǊǍ
ǍǋǏǈǐǉǍǎǊ 3 ǌǏǌǈǏ ǈǌǊǌǐ
ǍǋǏǈǐǉǏǈǉ * ǉǈǊǈǌǎ ǈǑǐǐǌ
ǍǋǏǉǊǉǎǉǍ 3 ǌǈǏǋǍ ǈǍǊǏǋ
ǍǋǏǉǊǉǏǎǐ * ǐǌǈǉǉ ǈǐǋǈǎ
ǍǋǏǉǌǈǏǍǐ 3 ǌǉǋǉǌ ǈǐǑǎǋ
ǍǋǏǉǌǈǐǎǌ * ǎǑǎǑǍ ǉǌǉǈǊ
ǍǋǏǋǍǈǐǏǋ 3 ǊǌǍǊǈ ǈǋǑǑǍ
ǍǋǏǋǐǈǑǉǈ 3 ǊǎǊǊǈ ǈǋǐǍǏ
NǊǊǎ
ǍǋǎǋǑǉǊǑǊ 3 ǌǈǋǑǏ ǈǎǊǉǍ
ǍǋǎǌǋǉǋǏǋ 3 ǍǈǉǑǍ ǉǈǌǈǑ
ǍǋǎǍǊǈǑǎǐ 3 ǌǎǎǈǑ ǈǏǍǎǎ
ǍǋǎǍǊǉǉǏǏ * ǉǈǋǈǊǍ ǈǐǍǏǊ
ǍǋǎǍǌǉǈǊǈ 3 ǍǌǈǎǍ ǈǎǑǈǐ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǎǐǊǉǉǊǎ 3 ǉǉǍǉǎ ǈǏǈǍǐ
ǍǋǎǐǊǉǋǉǈ * ǈǈǉǋǑ ǊǈǏǍǌ
ǍǋǎǑǎǉǋǉǈ 3 ǈǍǏǋǍ ǈǋǋǐǐ
ǍǋǎǑǎǉǍǋǌ * ǊǋǈǊǎ ǉǈǍǈǌ
ǍǋǏǈǈǊǌǐǎ 3 ǈǏǍǏǊ ǈǌǈǈǌ
ǍǋǏǈǊǉǍǊǍ 3 ǉǋǈǉǌ ǈǋǌǊǈ
ǍǋǏǈǊǉǏǋǏ * ǉǐǐǎǏ ǈǐǈǊǑ
ǍǋǏǈǐǉǊǑǈ 3 ǈǌǊǊǎ ǈǌǌǑǋ
ǍǋǏǈǐǉǍǈǌ * ǈǊǊǏǑ ǈǐǋǋǐ
ǍǋǏǉǊǉǋǋǐ 3 ǈǊǏǉǍ ǈǌǏǍǎ
ǍǋǏǉǊǉǍǌǐ * ǉǊǑǊǈ ǉǈǋǌǐ
ǍǋǏǉǌǈǌǐǑ 3 ǉǉǊǉǏ ǈǐǋǈǐ
ǍǋǏǉǌǈǎǑǑ * ǉǏǎǑǈ ǉǉǎǊǏ
ǍǋǏǊǐǈǎǐǍ 3 ǈǌǐǑǐ ǈǌǐǏǐ
ǍǋǏǊǐǈǐǑǑ * ǈǉǍǌǑ ǉǈǋǎǊ
ǍǋǏǋǉǈǏǌǊ 3 ǈǏǍǉǈ ǈǌǏǑǏ
ǍǋǏǋǉǉǈǉǐ * ǈǏǊǍǈ ǈǐǑǑǌ
ǍǋǏǋǋǈǐǉǈ 3 ǈǈǑǊǑ ǈǌǍǈǏ
ǍǋǏǋǋǉǉǉǍ * ǈǑǌǍǎ ǈǎǋǈǐ
ǍǋǏǋǐǈǐǏǍ 3 ǈǈǑǊǎ ǈǌǉǈǈ
OǊǌǎ
ǍǋǎǍǊǈǏǉǏ * ǉǊǑǌǍ ǊǊǉǏǍ
ǍǋǎǐǊǈǏǉǈ 3 ǈǑǉǉǉ ǈǑǈǐǉ
ǍǋǎǑǎǈǏǏǎ 3 ǌǑǑǌǍ ǈǋǍǊǎ
ǍǋǎǑǎǈǑǌǈ * ǏǐǏǎǏ ǉǍǌǍǎ
ǍǋǏǈǈǉǎǌǊ 3 ǏǊǈǎǍ ǈǌǑǏǎ
ǍǋǏǈǊǉǈǊǉ 3 ǍǑǍǏǎ ǈǋǐǑǎ
ǍǋǏǈǊǉǉǐǍ * ǑǋǐǍǏ ǉǏǌǉǉ
ǍǋǏǈǎǈǏǍǐ 3 ǏǐǑǍǈ ǈǋǍǉǏ
ǍǋǏǈǎǈǑǊǌ * ǉǈǍǏǋǋ ǉǏǎǊǍ
ǍǋǏǈǐǈǏǐǈ 3 ǏǉǑǌǌ ǈǌǊǊǋ
ǍǋǏǈǐǉǈǈǉ * ǉǈǉǉǍǈ ǉǏǉǌǋ
ǍǋǏǋǍǈǎǌǉ 3 ǊǌǎǊǐ ǈǍǉǋǉ
ǍǋǏǋǐǈǍǏǑ 3 ǉǌǐǐǌ ǈǌǍǋǑ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǎǋǑǈǐǌǋ 3 ǈǈǑǏǌ ǈǎǈǌǎ
ǍǋǎǋǑǉǈǈǏ * ǉǊǎǐǏ ǉǑǍǐǏ
ǍǋǎǌǋǉǊǊǈ 3 ǈǌǊǏǌ ǈǐǋǋǏ
ǍǋǎǍǊǈǍǊǐ 3 ǉǐǈǌǈ ǉǊǑǐǐ
OǊǍǎ
ǍǋǎǋǑǉǍǎǈ 3 ǈǐǌǍǊ ǈǍǐǉǌ
ǍǋǎǋǑǉǑǍǈ * ǈǎǏǐǎ ǈǑǏǈǑ
ǍǋǎǌǋǉǍǊǌ 3 ǈǉǑǋǊ ǈǑǐǐǈ
Ǎǋǎǌǋǉǎǎǋ * ǉǏǈǏǈ ǉǎǌǏǐ
ǍǋǎǌǑǉǍǊǌ 3 ǉǉǈǋǍ ǉǋǌǉǍ
ǍǋǎǍǊǉǋǊǑ 3 ǈǈǌǊǎ ǈǍǍǊǎ
ǍǋǎǍǊǉǌǑǋ * ǈǌǍǍǏ ǈǐǌǍǍ
ǍǋǎǍǌǉǍǐǈ 3 ǈǌǊǋǍ ǈǍǋǌǋ
ǍǋǎǍǌǉǐǈǉ * ǈǈǉǈǐ ǈǐǊǌǈ
ǍǋǎǐǊǉǋǎǑ 3 ǌǋǎǐǈ ǈǏǐǏǑ
ǍǋǎǐǊǉǎǎǊ * ǋǈǋǏǎ ǉǍǊǎǐ
ǍǋǎǑǎǉǍǑǋ 3 ǐǈǈǎǉ ǈǋǋǎǍ
ǍǋǎǑǎǉǏǋǏ * ǑǊǋǋǌ ǈǎǑǈǍ
ǍǋǏǈǈǊǍǊǋ 3 ǏǍǋǋǉ ǈǋǑǏǎ
ǍǋǏǈǊǉǏǑǍ 3 ǏǉǌǎǊ ǈǋǎǈǉ
ǍǋǏǈǊǉǑǋǎ * ǐǑǎǉǌ ǈǎǎǋǐ
ǍǋǏǈǎǉǌǏǊ 3 ǎǌǊǉǏ ǈǋǏǉǈ
ǍǋǏǈǎǉǎǉǊ * ǐǐǉǉǍ ǈǎǐǉǏ
ǍǋǏǈǐǉǍǎǊ 3 ǍǑǎǏǌ ǈǋǏǊǏ
ǍǋǏǈǐǉǏǈǉ * ǎǏǊǈǈ ǈǐǐǊǐ
ǍǋǏǉǊǉǎǉǍ 3 ǌǉǍǐǏ ǈǌǑǎǍ
ǍǋǏǉǊǉǏǎǐ * ǏǋǊǐǌ ǈǏǋǎǎ
ǍǋǏǉǌǈǏǍǐ 3 ǌǍǐǋǌ ǈǐǑǌǏ
ǍǋǏǉǌǈǐǎǌ * ǑǈǌǎǊ ǉǊǐǉǐ
ǍǋǏǋǍǈǐǏǋ 3 ǉǏǉǐǑ ǈǋǍǊǌ
ǍǋǏǋǐǈǑǉǈ 3 ǉǎǊǏǊ ǈǋǍǋǐ
OǊǍǐ
ǍǋǎǋǑǉǉǐǏ 3 ǈǎǈǉǌ ǈǍǐǑǋ
ǍǋǎǋǑǉǋǊǏ * ǈǌǉǑǑ ǉǈǉǎǉ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǎǌǋǉǌǈǏ * ǊǐǑǋǑ Ǌǉǌǋǉ
ǍǋǎǌǑǉǉǈǏ 3 ǉǈǐǎǍ ǉǉǐǐǈ
ǍǋǎǍǊǈǐǑǋ 3 ǉǉǈǏǍ ǈǐǏǊǐ
ǍǋǎǍǊǉǈǎǉ * ǈǉǉǉǑ ǉǈǍǍǌ
ǍǋǎǍǌǈǑǋǑ 3 ǉǉǎǈǉ ǈǎǎǍǑ
ǍǋǎǍǌǉǉǍǋ * ǈǊǎǑǋ ǈǑǎǏǈ
ǍǋǎǐǊǉǈǊǈ 3 ǊǍǍǍǈ ǈǐǏǉǍ
ǍǋǎǑǎǉǉǉǏ 3 ǐǑǏǐǈ ǈǋǊǑǋ
ǍǋǎǑǎǉǋǌǍ * ǐǐǊǑǋ ǈǏǈǐǎ
ǍǋǏǈǈǊǊǏǎ 3 ǐǋǍǊǑ ǈǌǌǌǈ
ǍǋǏǈǊǉǌǉǑ 3 ǐǋǐǑǉ ǈǋǌǋǈ
ǍǋǏǈǊǉǍǎǉ * ǐǑǉǐǉ ǈǐǋǐǏ
ǍǋǏǈǎǉǉǏǈ 3 ǉǈǈǈǋǋ ǈǋǍǈǎ
ǍǋǏǈǎǉǋǍǎ * ǐǋǑǊǍ ǈǑǋǎǍ
ǍǋǏǈǐǉǊǍǌ 3 ǍǑǌǌǑ ǈǌǉǍǊ
ǍǋǏǈǐǉǌǌǍ * Ǒǈǐǎǈ ǈǐǉǎǊ
ǍǋǏǉǊǉǋǈǋ 3 ǌǎǑǎǐ ǈǌǍǏǈ
ǍǋǏǉǊǉǌǑǈ * ǌǐǐǑǍ ǈǐǊǍǉ
ǍǋǏǉǌǈǌǍǌ 3 ǋǐǑǋǈ ǈǐǈǊǊ
ǍǋǏǉǌǈǎǌǉ * ǐǌǈǍǉ ǉǋǈǐǊ
ǍǋǏǊǐǈǍǏǈ 3 ǉǏǐǏǋ ǈǍǉǈǍ
ǍǋǏǊǐǈǏǊǊ * ǍǍǈǌǎ ǉǈǎǌǍ
ǍǋǏǋǉǈǎǋǋ 3 ǉǐǊǈǉ ǈǌǏǋǑ
ǍǋǏǋǉǈǏǏǏ * ǌǋǊǋǈ ǉǊǍǎǍ
ǍǋǏǋǋǈǏǋǈ 3 ǉǋǈǐǉ ǈǌǈǐǊ
ǍǋǏǋǋǈǑǑǎ * ǋǌǐǑǐ ǈǏǌǈǋ
ǍǋǏǋǍǈǐǋǑ 3 ǉǉǋǈǋ ǈǌǈǌǋ
OǊǎǋ
ǍǋǎǋǑǉǊǑǊ 3 ǈǉǉǋǋ ǈǎǉǈǏ
ǍǋǎǋǑǉǍǈǊ * ǉǈǌǑǈ ǈǑǑǐǏ
ǍǋǎǌǋǉǋǏǋ 3 ǉǊǌǌǏ ǉǈǋǊǊ
ǍǋǎǍǊǈǑǎǐ 3 ǈǎǎǐǊ ǈǏǐǏǏ
ǍǋǎǍǊǉǉǏǏ * ǉǋǎǈǎ ǈǐǑǊǋ
ǍǋǎǍǌǉǈǊǈ 3 ǈǊǏǎǏ ǈǎǍǏǍ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǎǐǊǉǉǊǎ 3 ǊǎǎǍǉ ǈǏǌǍǑ
ǍǋǎǐǊǉǋǉǈ * Ǌǐǌǉǉ ǊǈǈǉǑ
ǍǋǎǑǎǉǋǉǈ 3 ǉǐǎǈǎǋ ǈǋǊǈǊ
ǍǋǎǑǎǉǍǋǌ * ǉǐǉǍǏǉ ǈǐǈǏǋ
ǍǋǏǈǈǊǌǐǎ 3 ǊǊǈǍǐǋ ǈǌǋǑǏ
ǍǋǏǈǊǉǍǊǍ 3 ǊǋǉǑǎǉ ǈǋǐǌǑ
ǍǋǏǈǊǉǏǋǏ * Ǌǌǎǈǐǉ ǈǏǌǈǐ
ǍǋǏǈǐǉǊǑǈ 3 ǊǉǐǉǎǊ ǈǍǉǊǉ
ǍǋǏǈǐǉǍǈǌ * ǊǎǐǎǏǋ ǈǐǉǐǐ
ǍǋǏǉǊǉǋǋǐ 3 ǉǑǈǊǊǌ ǈǌǎǍǊ
ǍǋǏǉǊǉǍǌǐ * ǊǊǐǑǎǉ ǉǉǉǐǋ
ǍǋǏǉǌǈǌǐǑ 3 ǉǏǈǍǈǎ ǈǐǍǊǌ
ǍǋǏǉǌǈǎǑǑ * ǊǉǐǉǍǊ ǉǉǍǍǌ
ǍǋǏǊǐǈǎǐǍ 3 ǏǈǍǐǈ ǈǍǌǏǋ
ǍǋǏǊǐǈǐǑǑ * ǉǋǍǈǋǊ ǉǈǊǋǈ
ǍǋǏǋǉǈǏǌǊ 3 Ǐǋǈǉǉ ǈǍǊǌǐ
ǍǋǏǋǉǉǈǉǐ * ǉǊǋǍǉǊ ǈǑǍǑǊ
ǍǋǏǋǋǈǐǉǈ 3 ǍǊǋǉǌ ǈǌǎǐǑ
ǍǋǏǋǋǉǉǉǍ * ǉǉǐǌǑǋ ǈǐǈǉǉ
ǍǋǏǋǐǈǐǏǍ 3 ǌǈǋǉǎ ǈǌǌǏǌ
OǊǏǐ
ǍǋǎǋǑǈǍǋǌ 3 ǉǈǉǏǑ ǈǌǍǑǉ
ǍǋǎǋǑǈǏǌǌ * ǈǊǑǐǈ ǈǎǏǏǉ
Ǎǋǎǌǉǈǈǐǋ 3 ǈǉǌǈǑ ǉǈǐǍǏ
Ǎǋǎǌǉǈǌǋǎ * ǉǈǌǈǐ ǉǍǈǐǌ
ǍǋǎǌǐǑǑǑǈ 3 ǈǈǉǎǑ ǈǏǍǊǈ
ǍǋǎǌǑǈǉǏǐ * ǈǊǏǋǍ ǉǋǏǋǎ
ǍǋǎǍǌǈǉǋǐ 3 ǈǉǎǍǋ ǈǎǌǍǋ
ǍǋǎǐǊǈǌǍǋ 3 ǈǏǍǌǌ ǈǏǐǏǐ
ǍǋǎǑǐǈǋǈǐ 3 ǊǍǋǈǑǉ ǈǐǏǋǎ
ǍǋǎǑǐǈǍǉǐ * ǋǉǊǎǑǏ ǉǊǎǌǌ
ǍǋǏǈǈǉǈǋǑ 3 ǊǎǍǐǐǏ ǈǍǑǈǊ
ǍǋǏǈǌǈǊǉǏ 3 ǊǏǎǎǌǑ ǉǑǐǈǈ
ǍǋǏǈǌǈǊǏǐ * ǋǊǑǎǑǋ ǊǑǋǈǑ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǏǈǌǈǏǊǋ * ǋǋǑǐǏǐ ǈǑǍǈǊ
ǍǋǏǈǎǈǋǐǊ 3 ǊǎǌǊǊǈ ǈǌǎǐǌ
ǍǋǏǈǎǈǍǐǐ * ǋǈǑǈǑǋ ǈǐǎǏǋ
ǍǋǏǈǐǈǋǎǍ 3 ǊǌǏǉǑǋ ǈǎǉǐǏ
ǍǋǏǈǐǈǍǋǉ * ǋǉǋǊǍǋ ǉǈǍǊǑ
ǍǋǏǉǊǈǍǈǈ 3 ǊǈǏǌǏǐ ǉǉǊǐǐ
ǍǋǏǉǊǈǎǉǏ * ǊǈǋǌǑǈ ǊǈǈǏǊ
ǍǋǏǋǍǈǍǊǊ 3 ǍǏǊǍǐ ǈǏǉǎǌ
ǍǋǏǌǉǈǌǐǋ 3 ǌǎǏǍǍ ǉǋǉǉǎ
OǊǐǍ
ǍǋǎǋǑǈǌǑǉ 3 ǈǉǉǋǊ ǈǍǍǍǐ
ǍǋǎǋǑǈǎǐǎ * ǈǋǉǎǍ ǈǏǎǐǎ
Ǎǋǎǌǉǈǈǌǐ 3 ǉǌǈǈǊ ǉǈǐǎǏ
ǍǋǎǌǉǈǋǏǐ * ǈǌǍǎǎ ǉǏǈǉǑ
ǍǋǎǌǐǑǑǌǐ 3 ǈǏǈǉǎ ǈǏǑǉǐ
ǍǋǎǌǑǈǉǊǈ * ǉǉǏǋǐ ǉǏǑǋǐ
ǍǋǎǍǊǈǈǐǍ 3 ǊǌǏǍǑ ǈǑǉǎǏ
ǍǋǎǍǊǈǋǋǐ * ǈǏǎǉǏ ǉǎǎǎǋ
ǍǋǎǍǌǈǉǈǌ 3 ǈǌǉǑǎ ǈǎǐǉǑ
ǍǋǎǍǌǈǋǏǐ * ǈǍǉǊǋ ǉǈǑǉǌ
ǍǋǎǐǊǈǌǉǐ 3 ǏǑǌǏǌ ǈǏǊǑǐ
ǍǋǎǑǐǈǊǏǋ 3 ǎǊǈǐǉ ǈǏǎǌǋ
ǍǋǎǑǐǈǌǍǑ * ǑǍǋǈǋ ǉǉǎǑǐ
ǍǋǏǈǈǈǑǏǍ 3 ǏǍǐǎǈ ǈǍǍǋǌ
ǍǋǏǈǈǉǊǉǏ 3 ǏǉǏǉǎ ǉǊǌǍǊ
ǍǋǏǈǌǈǊǈǊ 3 ǌǎǉǍǎ Ǌǉǉǋǎ
ǍǋǏǈǌǈǊǎǋ * ǏǍǏǉǈ ǋǍǏǈǑ
ǍǋǏǈǌǈǌǊǏ 3 ǍǋǊǉǋ ǈǌǌǑǍ
ǍǋǏǈǌǈǎǎǍ * ǏǍǋǏǍ ǈǑǉǐǊ
ǍǋǏǈǎǈǋǌǏ 3 ǌǍǌǊǌ ǈǌǈǍǎ
ǍǋǏǈǎǈǍǊǏ * ǐǋǐǍǊ ǈǏǐǊǏ
ǍǋǏǈǐǈǌǈǈ 3 ǌǏǈǉǎ ǈǍǎǑǋ
ǍǋǏǈǐǈǍǐǑ * ǐǎǉǌǋ ǉǉǐǊǉ
ǍǋǏǋǋǈǍǐǈ 3 ǉǍǍǊǊ ǈǏǐǍǋ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
OǋǊǊ
ǍǋǏǈǈǊǍǍǐ 3 ǋǌǈǍǍ ǈǋǑǌǑ
ǍǋǏǈǊǉǑǈǉ 3 ǊǌǌǋǍ ǈǋǐǑǐ
ǍǋǏǈǊǊǉǉǑ * ǌǑǉǉǋ ǈǎǍǏǏ
ǍǋǏǈǎǉǍǏǏ 3 ǋǊǎǊǎ ǈǋǌǐǊ
ǍǋǏǈǎǉǏǐǑ * ǍǊǍǊǏ ǈǐǎǋǈ
ǍǋǏǈǐǉǎǋǉ 3 ǋǎǋǉǋ ǈǌǌǊǍ
ǍǋǏǈǐǉǐǉǏ * ǋǈǉǎǏ ǈǐǉǈǑ
ǍǋǏǉǊǉǎǐǑ 3 ǊǈǊǌǉ ǈǌǏǎǉ
ǍǋǏǋǍǈǑǍǉ 3 ǈǎǌǈǐ ǈǋǋǌǎ
ǍǋǏǋǍǉǈǌǌ * ǊǈǎǏǈ ǈǎǋǊǑ
ǍǋǏǋǐǉǈǋǊ 3 ǈǎǉǐǋ ǈǋǋǉǌ
ǍǋǎǋǑǉǎǏǏ 3 ǉǉǋǎǊ ǈǍǎǈǑ
ǍǋǎǋǑǉǐǐǐ * ǈǉǑǏǐ ǈǐǍǉǋ
ǍǋǎǍǊǉǋǎǌ 3 ǈǉǊǑǎ ǈǍǈǋǐ
ǍǋǎǍǊǉǍǍǉ * ǉǋǐǎǑ ǈǏǑǈǉ
ǍǋǎǍǌǉǎǉǍ 3 ǈǈǋǑǍ ǈǍǉǑǐ
ǍǋǎǍǌǉǐǍǑ * ǈǌǑǎǎ ǈǏǐǉǑ
ǍǋǎǐǊǉǌǐǍ 3 ǊǏǐǉǋ ǉǍǐǎǍ
ǍǋǎǑǎǉǏǈǊ 3 ǊǌǊǉǊ ǈǋǊǈǍ
OǋǊǎ
ǍǋǎǋǑǈǈǐǈ 3 ǈǉǎǐǐ ǈǎǑǏǌ
ǍǋǎǋǑǈǍǏǈ * ǈǌǈǐǐ ǈǏǍǏǊ
ǍǋǎǌǈǑǑǏǋ 3 ǈǌǑǐǈ ǈǑǐǐǊ
ǍǋǎǌǋǈǎǑǐ * ǈǑǑǌǑ ǊǉǎǏǐ
ǍǋǎǌǑǈǋǋǋ 3 ǈǈǌǎǏ ǈǌǎǉǌ
ǍǋǎǌǑǈǍǈǈ * ǈǏǍǌǊ ǉǈǐǏǊ
ǍǋǎǍǊǈǉǊǌ 3 ǈǉǉǑǏ ǈǏǎǈǊ
ǍǋǎǍǊǈǋǑǎ * ǈǈǉǏǋ ǈǊǉǉǈ
ǍǋǎǍǌǈǉǑǉ 3 ǉǊǍǍǈ ǈǎǍǑǉ
ǍǋǎǍǌǈǊǎǊ * ǈǐǍǑǋ ǉǉǍǎǎ
ǍǋǎǐǊǈǋǌǌ 3 ǈǏǏǏǉ ǈǐǎǊǋ
ǍǋǎǐǊǈǌǐǐ * ǈǉǎǋǉ ǉǋǑǉǈ
ǍǋǎǑǐǈǊǈǋ 3 ǍǍǐǍǐ ǉǈǑǉǎ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǏǈǈǈǑǎǍ 3 ǐǋǑǉǉ ǈǌǑǎǑ
ǍǋǏǈǌǈǋǍǏ 3 ǉǌǏǍǌǉ ǈǌǌǋǊ
ǍǋǏǈǌǈǍǌǑ * ǊǉǈǊǍǉ ǈǐǉǈǈ
ǍǋǏǈǎǈǋǉǊ 3 ǉǐǌǍǏǋ ǈǍǈǌǋ
ǍǋǏǈǎǈǌǎǑ * ǊǋǊǎǑǉ ǈǐǈǏǈ
ǍǋǏǈǐǈǌǋǍ 3 ǊǈǋǍǉǎ ǈǌǐǌǈ
ǍǋǏǈǐǈǎǌǏ * ǊǌǎǏǉǑ ǉǉǍǋǍ
ǍǋǏǉǊǈǍǐǈ 3 ǊǈǏǑǏǎ ǉǈǑǈǌ
ǍǋǏǉǊǈǏǋǐ * ǊǍǈǐǑǋ ǉǏǉǈǈ
ǍǋǏǋǉǈǍǎǈ 3 ǎǈǎǍǌ ǈǎǍǈǍ
ǍǋǏǋǐǈǌǋǊ 3 ǊǊǏǈǑ ǈǏǏǑǉ
ǍǋǏǋǐǈǌǏǈ * ǉǈǑǋǊǉ ǊǉǑǊǌ
Oǌǈǈ
ǍǋǏǈǊǉǈǍǎ 3 ǌǈǏǌǎ ǈǌǉǎǍ
ǍǋǏǈǊǉǋǈǊ * ǌǉǊǉǋ ǈǏǍǉǌ
ǍǋǏǈǎǈǏǑǋ 3 ǋǏǌǌǈ ǈǋǐǏǊ
ǍǋǏǈǎǈǑǐǊ * ǍǎǑǐǌ ǈǎǌǍǐ
ǍǋǏǈǐǈǐǉǌ 3 ǋǈǐǋǈ ǈǌǏǊǐ
ǍǋǏǈǐǉǈǍǑ * ǌǑǉǈǈ ǈǏǏǐǉ
ǍǋǏǉǊǈǐǏǉ 3 ǌǊǌǋǑ ǈǍǉǑǈ
ǍǋǏǉǊǉǈǐǐ * ǍǍǎǉǋ ǉǈǍǈǏ
ǍǋǎǍǊǈǍǎǋ 3 ǈǌǉǌǎ ǈǑǊǌǎ
ǍǋǎǍǊǈǏǏǍ * ǉǈǎǍǎ ǉǉǎǊǐ
ǍǋǎǐǊǈǏǌǍ 3 ǉǉǊǉǊ ǈǐǋǈǈ
ǍǋǎǑǎǈǐǉǉ 3 ǉǋǌǎǋ ǈǋǌǋǑ
ǍǋǎǑǎǈǑǑǑ * ǉǋǑǍǍ ǈǎǎǏǉ
ǍǋǏǈǈǉǎǏǏ 3 ǊǎǏǌǍ ǈǍǈǏǑ
Oǌǈǌ
ǍǋǎǋǑǉǎǋǋ 3 ǈǈǈǉǍ ǈǌǐǋǉ
ǍǋǎǋǑǉǐǋǈ * ǉǌǉǈǈ ǈǐǌǉǉ
ǍǋǎǌǋǉǏǐǈ * ǉǏǑǎǎ ǉǐǊǈǊ
ǍǋǎǌǑǉǍǑǍ 3 ǈǉǎǈǋ ǉǉǌǑǋ
ǍǋǎǌǑǉǐǎǍ * ǋǏǊǊǋ ǋǌǋǑǊ
ǍǋǎǍǊǉǌǋǌ * ǉǉǉǈǑ ǈǑǎǏǍ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǎǍǌǉǏǌǋ * ǈǉǐǊǏ ǈǏǏǐǐ
ǍǋǎǐǊǉǌǍǈ 3 ǉǋǎǏǉ ǉǉǋǊǎ
ǍǋǎǑǎǉǎǎǏ 3 ǊǋǈǋǍ ǈǋǐǎǉ
ǍǋǎǑǎǉǐǍǌ * ǊǎǑǍǋ ǈǐǑǈǋ
ǍǋǏǈǊǉǐǎǎ 3 ǉǉǉǋǈǈ ǈǋǏǎǎ
ǍǋǏǈǊǊǈǎǉ * ǉǍǊǏǏǊ ǈǏǑǏǎ
ǍǋǏǈǎǉǍǌǋ 3 ǉǐǐǎǊǊ ǈǋǐǋǌ
ǍǋǏǈǎǉǏǋǉ * ǊǎǎǍǊǈ ǈǏǐǉǋ
ǍǋǏǈǐǉǍǑǏ 3 ǊǊǎǑǈǎ ǈǌǎǍǏ
ǍǋǏǈǐǉǏǍǑ * ǊǐǊǋǎǉ ǈǐǊǊǍ
ǍǋǏǉǊǉǎǍǌ 3 ǊǌǋǑǑǏ ǈǍǈǋǐ
ǍǋǏǉǊǉǐǊǎ * ǊǑǋǋǎǑ ǉǈǊǊǐ
ǍǋǏǉǌǈǏǑǋ 3 ǊǏǑǍǌǌ ǈǑǈǉǊ
ǍǋǏǉǌǈǑǊǊ * ǋǉǌǋǑǋ ǉǊǉǋǊ
ǍǋǏǋǉǉǊǐǌ 3 ǉǍǉǏǉǏ ǈǌǌǊǌ
ǍǋǏǋǍǈǑǈǐ 3 ǉǊǌǌǍǑ ǈǌǍǍǊ
ǍǋǏǋǍǈǑǐǎ * ǉǎǊǑǈǏ ǈǎǑǐǐ
ǍǋǏǋǐǈǑǐǊ 3 ǉǉǍǎǍǉ ǈǌǉǊǏ
Oǌǈǎ
ǍǋǎǋǑǉǎǋǋ 3 ǈǍǋǍǊ ǈǍǈǉǌ
ǍǋǎǋǑǉǐǋǈ * ǈǌǈǏǐ ǈǐǍǐǏ
ǍǋǎǌǋǉǏǐǈ * ǈǐǉǊǌ ǉǍǑǉǏ
ǍǋǎǌǑǉǍǑǍ 3 ǈǉǊǉǏ ǉǉǎǐǉ
ǍǋǎǌǑǉǐǎǍ * ǌǊǏǌǌ ǋǊǏǈǉ
ǍǋǎǍǊǉǌǋǌ * ǈǉǑǉǊ ǈǐǐǐǌ
ǍǋǎǍǌǉǍǌǍ 3 ǈǍǉǈǊ ǈǍǍǈǌ
ǍǋǎǍǌǉǏǌǋ * ǈǐǉǈǏ ǈǐǊǏǊ
ǍǋǎǐǊǉǌǍǈ 3 ǉǉǌǊǐ ǉǉǈǊǌ
ǍǋǎǑǎǉǎǎǏ 3 ǊǋǑǍǑ ǈǋǍǎǏ
ǍǋǎǑǎǉǐǍǌ * ǊǉǑǉǌ ǈǑǊǏǈ
ǍǋǏǈǊǉǐǎǎ 3 ǌǊǊǎǐ ǈǋǏǌǑ
ǍǋǏǈǊǊǈǎǉ * ǍǈǉǑǈ ǈǏǐǏǏ
ǍǋǏǈǎǉǍǌǋ 3 ǌǏǎǍǎ ǈǋǏǋǉ
ǍǋǏǈǎǉǏǋǉ * ǌǊǊǎǏ ǈǏǐǐǉ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǏǈǐǉǏǍǑ * ǎǑǏǋǍ ǈǐǉǏǐ
ǍǋǏǉǊǉǎǍǌ 3 ǍǏǊǐǍ ǈǌǑǍǌ
ǍǋǏǉǊǉǐǊǎ * Ǐǐǐǉǎ ǉǈǌǋǊ
ǍǋǏǉǌǈǏǑǋ 3 ǌǉǐǏǌ ǈǐǑǏǎ
ǍǋǏǉǌǈǑǊǊ * Ǒǌǈǋǐ ǉǊǊǋǈ
ǍǋǏǋǉǉǊǐǌ 3 Ǌǎǋǉǌ ǈǋǑǏǎ
ǍǋǏǋǍǈǑǈǐ 3 ǊǈǎǏǐ ǈǌǉǊǍ
ǍǋǏǋǍǈǑǐǎ * ǌǑǌǍǈ ǈǎǐǏǎ
ǍǋǏǋǐǈǑǐǊ 3 ǉǋǑǊǋ ǈǋǏǊǑ
QǌǊǍ
ǍǋǎǋǑǈǈǐǈ 3 ǈǉǍǋǋ ǈǏǊǎǍ
ǍǋǎǋǑǈǍǏǈ * ǉǋǋǊǌ ǈǐǈǎǉ
ǍǋǎǌǈǑǑǏǋ 3 ǉǈǑǊǐ ǉǉǉǉǎ
ǍǋǎǌǉǈǊǎǉ * ǈǈǎǐǊ ǉǍǈǐǈ
ǍǋǎǌǋǈǎǑǐ * ǈǑǈǏǍ ǉǑǏǉǉ
ǍǋǎǌǑǈǋǋǋ 3 ǈǎǌǐǈ ǈǍǋǏǋ
ǍǋǎǌǑǈǍǈǈ * ǈǐǐǌǈ ǉǉǊǍǏ
ǍǋǎǍǊǈǉǊǌ 3 ǈǍǋǉǐ ǈǏǋǑǌ
ǍǋǎǍǊǈǋǑǎ * ǈǈǑǋǑ ǉǋǍǌǐ
ǍǋǎǍǌǈǉǑǉ 3 ǉǊǐǏǎ ǈǎǐǊǍ
ǍǋǎǍǌǈǊǎǊ * ǈǏǍǋǏ ǉǉǐǏǊ
ǍǋǎǐǊǈǋǌǌ 3 ǉǍǊǐǑ ǈǐǍǉǍ
ǍǋǎǐǊǈǌǐǐ * ǊǌǎǍǉ ǈǐǎǈǏ
ǍǋǎǑǐǈǊǈǋ 3 ǍǐǍǊǐ ǉǊǋǐǏ
ǍǋǎǑǐǈǋǌǋ * ǐǌǉǌǑ ǉǋǎǍǈ
ǍǋǏǈǈǈǑǎǍ 3 ǎǋǉǈǌ ǈǌǐǎǈ
ǍǋǏǈǌǈǋǍǏ 3 ǍǐǐǍǎ ǈǌǊǉǎ
ǍǋǏǈǌǈǍǌǑ * Ǒǌǌǉǉ ǈǐǎǋǉ
ǍǋǏǈǎǈǋǉǊ 3 ǍǋǍǑǉ ǈǌǐǈǎ
ǍǋǏǈǎǈǌǎǑ * ǏǍǎǑǑ ǈǐǎǑǋ
ǍǋǏǈǐǈǌǋǍ 3 ǍǋǐǑǐ ǈǌǈǑǋ
ǍǋǏǈǐǈǎǌǏ * ǎǈǑǌǈ ǉǈǑǎǎ
ǍǋǏǉǊǈǍǐǈ 3 ǊǑǑǑǊ ǉǉǌǈǎ
ǍǋǏǉǊǈǏǋǐ * Ǐǋǎǋǋ ǉǐǌǎǍ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǏǋǉǈǍǎǈ 3 ǊǈǋǏǋ ǈǎǉǐǊ
ǍǋǏǋǐǈǌǋǊ 3 ǉǑǊǐǌ ǈǏǊǋǊ
ǍǋǏǋǐǈǌǏǈ * ǌǋǌǑǑ Ǌǉǎǈǋ
QǌǊǑ
ǍǋǎǋǑǈǌǑǉ 3 ǉǈǎǎǏ ǈǍǋǋǌ
ǍǋǎǋǑǈǎǐǎ * ǉǈǎǈǏ ǈǏǊǍǐ
Ǎǋǎǌǉǈǈǌǐ 3 ǈǌǐǍǌ ǉǉǉǏǐ
ǍǋǎǌǉǈǋǏǐ * ǈǈǊǊǑ ǉǏǎǉǑ
ǍǋǎǌǐǑǑǌǐ 3 ǈǏǐǊǋ ǈǏǐǑǈ
ǍǋǎǌǑǈǉǊǈ * ǈǉǐǑǉ ǉǏǈǉǊ
ǍǋǎǍǊǈǈǐǍ 3 ǈǉǉǊǈ ǈǐǏǉǉ
ǍǋǎǍǊǈǋǋǐ * ǈǈǐǏǐ ǉǋǉǑǋ
ǍǋǎǍǌǈǉǈǌ 3 ǈǍǈǏǏ ǈǏǊǏǈ
ǍǋǎǍǌǈǋǏǐ * ǈǏǉǎǎ ǉǈǏǐǈ
ǍǋǎǐǊǈǌǉǐ 3 ǉǌǑǎǌ ǈǏǌǈǑ
ǍǋǎǑǐǈǊǏǋ 3 Ǎǈǋǌǐ ǈǏǑǐǑ
ǍǋǎǑǐǈǌǍǑ * ǍǋǐǊǑ ǉǊǌǑǋ
ǍǋǏǈǈǈǑǏǍ 3 ǍǍǈǐǊ ǈǍǐǉǎ
ǍǋǏǈǈǉǊǉǏ 3 ǊǍǏǉǈ ǉǉǏǌǏ
ǍǋǏǈǌǈǊǈǊ 3 ǋǏǐǑǎ Ǌǈǌǎǋ
ǍǋǏǈǌǈǊǎǋ * ǉǈǏǉǐ ǋǊǈǑǐ
ǍǋǏǈǌǈǌǊǏ 3 ǌǑǌǌǈ ǈǌǏǉǐ
ǍǋǏǈǌǈǎǎǍ * ǎǐǏǌǏ ǈǐǑǍǏ
ǍǋǏǈǎǈǋǌǏ 3 ǍǈǉǍǍ ǈǌǍǑǎ
ǍǋǏǈǎǈǍǊǏ * ǎǍǉǉǍ ǈǏǑǌǑ
ǍǋǏǈǐǈǌǈǈ 3 Ǎǌǈǎǋ ǈǍǍǊǎ
ǍǋǏǈǐǈǍǐǑ * ǎǌǑǌǐ ǉǉǋǑǋ
ǍǋǏǋǋǈǍǐǈ 3 ǊǏǎǏǈ ǈǐǍǎǏ
ǍǋǏǋǐǈǍǈǌ 3 ǌǐǌǊǋ ǈǏǌǈǈ
Qǌǋǌ
ǍǋǎǑǐǈǎǑǍ 3 ǋǏǏǍǑ ǈǏǊǑǋ
ǍǋǎǑǐǈǑǈǍ * ǏǎǊǐǎ ǉǈǑǍǊ
ǍǋǏǈǈǉǎǈǏ 3 ǋǍǑǎǎ ǈǍǈǑǋ
ǍǋǏǈǌǈǐǑǐ 3 ǌǉǍǎǍ ǈǋǎǋǑ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǏǈǐǈǏǌǍ 3 ǌǋǎǍǍ ǈǌǍǉǎ
ǍǋǏǈǐǈǑǌǋ * ǎǐǊǑǋ ǈǐǉǋǏ
ǍǋǏǉǊǈǐǋǍ 3 ǌǋǎǉǍ ǈǍǉǐǑ
ǍǋǏǉǊǉǈǈǈ * ǐǎǐǍǎ ǈǐǋǏǎ
Ǎǋǎǌǉǈǐǐǐ 3 ǈǌǏǉǉ ǉǉǊǏǋ
Ǎǋǎǌǉǉǉǈǈ * ǊǐǑǍǊ ǉǋǏǏǋ
ǍǋǎǍǌǈǍǑǉ 3 ǈǌǋǑǐ ǈǎǋǐǐ
ǍǋǎǍǌǈǐǈǋ * ǈǑǋǐǌ ǉǋǈǐǉ
ǍǋǎǐǊǈǑǊǊ 3 ǈǊǐǍǊ ǉǊǑǏǈ
Qǌǌǌ
ǍǋǎǌǉǉǉǑǏ 3 ǈǋǉǉǋ ǈǎǌǈǈ
ǍǋǎǌǉǉǋǎǍ * ǈǉǌǍǋ ǉǊǉǉǐ
ǍǋǎǌǑǉǈǏǊ 3 ǈǐǊǑǏ ǉǈǋǍǈ
ǍǋǎǐǊǉǉǑǎ 3 ǉǌǑǎǍ ǈǐǑǎǐ
ǍǋǎǑǐǉǈǈǊ 3 ǋǐǏǐǏ ǈǎǐǉǈ
ǍǋǎǑǐǉǉǎǐ * ǎǎǉǎǌ ǉǊǑǈǎ
ǍǋǏǈǌǉǊǈǋ 3 ǋǊǌǏǏ ǈǋǌǊǈ
ǍǋǏǈǌǉǋǎǐ * ǍǑǏǈǐ ǈǎǈǋǌ
ǍǋǏǈǎǉǉǈǈ 3 ǌǈǏǌǐ ǈǋǌǐǌ
ǍǋǏǈǎǉǊǌǈ * ǍǉǍǋǌ ǈǎǐǌǐ
ǍǋǏǈǐǉǉǏǏ 3 ǋǊǏǍǌ ǈǋǐǈǊ
ǍǋǏǈǐǉǋǊǍ * ǍǎǋǍǈ ǈǐǊǈǎ
ǍǋǏǉǊǉǊǊǈ 3 ǊǉǍǊǌ ǈǌǋǊǑ
ǍǋǏǉǊǉǋǏǋ * ǌǏǍǈǍ ǈǐǊǊǎ
ǍǋǏǉǌǈǋǐǌ 3 ǉǊǑǐǋ ǈǏǑǏǍ
ǍǋǏǉǌǈǍǊǌ * ǋǐǍǏǐ ǈǑǍǈǍ
ǍǋǏǊǐǈǑǑǋ 3 ǈǑǉǍǈ ǈǍǏǉǑ
ǍǋǏǊǐǉǉǎǍ * ǋǏǍǊǑ ǈǑǋǋǊ
ǍǋǏǋǉǉǈǏǏ 3 ǉǈǊǈǊ ǈǌǊǍǌ
ǍǋǏǋǉǉǉǎǎ * ǉǊǑǊǑ ǈǐǋǐǐ
ǍǋǏǋǋǈǎǍǌ 3 ǉǍǋǈǐ ǈǋǏǑǊ
ǍǋǏǋǋǈǐǐǈ * ǉǑǎǍǋ ǈǏǉǍǉ
ǍǋǏǋǍǈǏǉǈ 3 ǈǑǍǌǐ ǈǌǈǌǉ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǎǌǉǈǑǊǋ * ǉǏǊǍǈ ǉǎǋǈǋ
ǍǋǎǌǑǈǎǐǏ 3 ǈǈǍǏǎ ǈǑǐǌǊ
ǍǋǎǌǑǈǐǋǎ * ǈǍǌǉǋ ǉǊǑǍǉ
ǍǋǎǍǌǈǍǉǉ 3 ǈǈǌǋǏ ǈǏǈǍǏ
ǍǋǎǍǌǈǏǌǋ * ǈǉǋǏǉ ǈǑǏǏǊ
ǍǋǎǐǊǈǐǉǍ 3 ǉǈǑǈǈ ǈǐǎǈǊ
ǍǋǎǑǐǈǍǐǈ 3 ǌǊǈǊǉ ǈǎǊǊǈ
ǍǋǎǑǐǈǏǊǑ * ǌǎǋǋǈ ǉǊǈǍǌ
ǍǋǏǈǈǉǌǋǐ 3 ǊǎǍǍǉ ǈǎǊǈǏ
ǍǋǏǈǌǈǏǑǊ 3 ǋǍǑǑǍ ǈǋǌǍǌ
ǍǋǏǈǌǈǑǋǋ * ǎǎǑǏǑ ǈǏǉǈǈ
ǍǋǏǈǎǈǏǈǑ 3 ǌǈǑǑǍ ǈǌǈǊǎ
ǍǋǏǈǎǈǐǎǋ * ǍǍǈǏǋ ǈǎǎǍǎ
ǍǋǏǈǐǈǏǉǈ 3 ǋǊǈǑǈ ǈǌǐǋǋ
ǍǋǏǈǐǈǐǐǍ * ǍǊǐǊǋ ǈǐǋǍǍ
ǍǋǏǉǊǈǐǈǈ 3 ǊǊǑǎǌ ǈǌǐǍǍ
ǍǋǏǉǊǈǑǌǉ * ǍǏǎǊǋ ǈǐǌǈǐ
ǍǋǏǋǋǈǎǉǐ 3 ǉǈǉǐǈ ǈǌǎǎǍ
ǍǋǏǋǐǈǍǌǍ 3 ǈǎǎǎǌ ǈǌǊǍǎ
QǌǍǌ
ǍǋǎǌǉǉǉǑǏ 3 ǈǎǑǏǊ ǈǏǈǈǍ
ǍǋǎǌǉǉǋǎǍ * ǈǌǊǍǍ ǉǊǏǌǉ
ǍǋǎǌǑǉǈǏǊ 3 ǈǉǍǈǊ ǈǑǎǉǈ
ǍǋǎǐǊǉǉǑǎ 3 ǈǉǏǎǈ ǈǑǈǉǏ
ǍǋǎǑǐǉǈǈǊ 3 ǌǊǉǊǉ ǈǍǑǎǍ
ǍǋǎǑǐǉǉǎǐ * ǐǋǍǐǈ ǉǊǋǈǉ
ǍǋǏǈǌǉǊǈǋ 3 ǌǋǋǑǐ ǈǋǊǉǊ
ǍǋǏǈǌǉǋǎǐ * ǎǊǈǋǈ ǈǍǏǈǏ
ǍǋǏǈǎǉǉǈǈ 3 ǍǊǏǉǉ ǈǋǑǍǐ
ǍǋǏǈǎǉǊǌǈ * ǐǉǋǋǉ ǈǏǉǉǎ
ǍǋǏǈǐǉǉǏǏ 3 ǌǍǍǋǈ ǈǋǐǋǉ
ǍǋǏǈǐǉǋǊǍ * ǍǑǌǎǎ ǈǏǏǈǉ
ǍǋǏǉǊǉǊǊǈ 3 ǌǌǏǋǉ ǈǌǌǏǏ
ǍǋǏǉǊǉǋǏǋ * ǎǌǌǉǉ ǈǐǎǉǐ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǏǉǌǈǍǊǌ * ǍǉǊǎǉ ǈǑǍǍǐ
ǍǋǏǊǐǈǑǑǋ 3 ǉǊǈǉǋ ǈǍǍǈǉ
ǍǋǏǊǐǉǉǎǍ * ǋǍǎǋǉ ǈǐǊǎǎ
ǍǋǏǋǉǉǈǏǏ 3 ǉǉǋǊǑ ǈǌǋǎǎ
ǍǋǏǋǉǉǉǎǎ * ǋǑǈǏǍ ǈǐǊǏǉ
ǍǋǏǋǋǈǎǍǌ 3 ǉǎǋǑǑ ǈǋǑǍǑ
ǍǋǏǋǋǈǐǐǈ * ǊǐǎǑǊ ǈǎǈǍǊ
ǍǋǏǋǍǈǏǉǈ 3 ǉǌǈǎǉ ǈǌǋǈǌ
ǍǋǏǋǐǈǏǉǈ 3 ǈǑǏǍǎ ǈǌǉǌǎ
QǌǍǍ
ǍǋǎǌǉǉǊǏǉ 3 ǈǊǋǈǑ ǈǏǐǍǐ
Ǎǋǎǌǉǉǌǐǋ * ǈǋǋǋǉ ǉǌǐǋǉ
ǍǋǎǌǑǉǊǊǈ 3 ǉǊǌǉǈ ǈǐǈǉǈ
ǍǋǎǌǑǉǌǎǎ * ǈǎǉǎǉ ǉǐǌǌǉ
ǍǋǎǍǊǈǐǍǐ 3 ǈǎǋǑǈ ǈǐǋǑǌ
ǍǋǎǍǊǉǈǈǋ * ǈǊǌǈǊ ǉǈǐǎǉ
ǍǋǎǍǌǈǐǎǌ 3 ǈǑǈǎǑ ǈǎǑǌǐ
ǍǋǎǍǌǉǈǑǌ * ǈǑǋǑǐ ǉǈǊǈǈ
ǍǋǎǐǊǉǊǎǐ 3 ǉǍǈǈǉ ǉǉǏǈǌ
ǍǋǎǑǐǉǈǏǌ 3 ǈǈǑǌǋ ǈǏǌǈǎ
ǍǋǎǑǐǉǊǐǎ * ǈǑǐǏǌ ǉǎǉǍǋ
ǍǋǏǈǌǉǊǏǌ 3 ǋǍǉǋǎ ǈǋǌǈǑ
ǍǋǏǈǌǉǌǐǌ * ǋǌǌǊǑ ǈǍǑǐǋ
ǍǋǏǈǎǉǉǋǍ 3 ǎǋǐǑǊ ǈǋǎǑǎ
ǍǋǏǈǎǉǊǑǐ * ǐǈǍǊǊ ǈǏǍǏǏ
ǍǋǏǈǐǉǊǉǍ 3 ǑǈǉǑǋ ǈǋǎǍǑ
ǍǋǏǈǐǉǋǐǎ * ǉǉǏǎǉǋ ǈǏǐǌǍ
ǍǋǏǉǊǉǊǎǎ 3 ǉǑǎǊǈǑ ǈǌǏǋǑ
ǍǋǏǉǊǉǌǋǊ * ǊǋǊǊǉǌ ǈǑǏǈǐ
ǍǋǏǉǌǈǌǉǑ 3 ǊǉǐǊǑǎ ǈǏǋǎǈ
ǍǋǏǉǌǈǍǐǊ * ǊǎǍǑǌǈ ǉǈǉǏǊ
ǍǋǏǊǐǉǈǏǈ 3 ǊǏǑǎǌǏ ǈǎǏǉǐ
ǍǋǏǊǐǉǊǐǊ * ǋǉǊǋǑǊ ǈǐǊǋǈ
ǍǋǏǋǉǉǉǉǊ 3 ǊǌǑǉǉǈ ǈǌǊǉǋ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǏǋǋǈǎǑǍ 3 ǊǋǍǈǍǋ ǈǌǋǏǏ
ǍǋǏǋǋǈǑǋǐ * ǊǍǌǑǐǊ ǈǎǏǑǐ
ǍǋǏǋǐǈǐǌǈ 3 ǉǏǍǐǊǊ ǈǌǊǋǊ
QǌǍǑ
ǍǋǎǌǉǉǊǏǉ 3 ǈǎǉǉǋ ǈǏǉǍǎ
Ǎǋǎǌǉǉǌǐǋ * ǊǌǑǈǎ ǉǊǈǐǏ
ǍǋǎǌǑǉǊǊǈ 3 ǈǐǌǍǑ ǈǏǈǌǍ
ǍǋǎǌǑǉǌǎǎ * ǈǐǌǎǐ ǊǈǐǐǑ
ǍǋǎǍǊǈǐǍǐ 3 ǈǈǉǎǉ ǈǏǐǏǋ
ǍǋǎǍǊǉǈǈǋ * ǈǋǊǎǐ ǈǑǎǍǑ
ǍǋǎǍǌǈǐǎǌ 3 ǈǉǈǍǎ ǈǎǏǉǈ
ǍǋǎǍǌǉǈǑǌ * ǈǏǈǏǌ ǈǑǈǍǎ
ǍǋǎǐǊǉǊǎǐ 3 ǊǎǋǑǏ ǉǉǋǑǎ
ǍǋǎǑǐǉǈǏǌ 3 ǌǉǉǉǍ ǈǏǋǋǏ
ǍǋǎǑǐǉǊǐǎ * ǍǍǍǉǌ ǉǎǈǍǉ
ǍǋǏǈǌǉǊǏǌ 3 ǊǑǎǋǍ ǈǋǋǌǏ
ǍǋǏǈǌǉǌǐǌ * ǍǑǌǍǌ ǈǍǍǎǐ
ǍǋǏǈǎǉǉǋǍ 3 Ǌǐǈǌǈ ǈǋǍǐǊ
ǍǋǏǈǎǉǊǑǐ * ǍǎǍǐǐ ǈǍǐǎǌ
ǍǋǏǈǐǉǊǉǍ 3 ǉǑǊǌǑ ǈǋǌǍǈ
ǍǋǏǈǐǉǋǐǎ * ǎǉǉǈǐ ǈǏǍǍǉ
ǍǋǏǉǊǉǊǎǎ 3 ǊǎǍǑǌ ǈǌǋǍǌ
ǍǋǏǉǊǉǌǋǊ * ǌǎǉǈǌ ǈǐǋǐǑ
ǍǋǏǉǌǈǌǉǑ 3 ǊǍǌǎǑ ǈǏǍǈǈ
ǍǋǏǉǌǈǍǐǊ * ǌǏǎǏǉ ǈǑǍǉǏ
ǍǋǏǊǐǉǈǏǈ 3 ǈǎǈǐǏ ǈǍǋǉǎ
ǍǋǏǊǐǉǊǐǊ * ǉǍǈǑǉ ǈǎǑǎǍ
ǍǋǏǋǉǉǉǉǊ 3 ǈǋǍǌǎ ǈǌǉǈǊ
ǍǋǏǋǉǉǊǊǌ * ǉǎǐǌǉ ǈǐǉǎǏ
ǍǋǏǋǋǈǎǑǍ 3 ǈǈǏǑǌ ǈǋǎǋǊ
ǍǋǏǋǋǈǑǋǐ * ǉǍǈǍǊ ǈǎǑǋǈ
ǍǋǏǋǐǈǐǌǈ 3 ǈǊǍǋǌ ǈǋǑǑǉ
QǍǊǈ
ǍǋǎǌǉǉǉǑǏ 3 ǉǈǌǉǏ ǈǏǈǈǈ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǎǌǑǉǈǏǊ 3 ǈǌǎǉǐ ǉǈǉǋǌ
ǍǋǎǐǊǉǉǑǎ 3 ǈǋǊǋǋ ǈǐǌǈǎ
ǍǋǎǑǐǉǈǈǊ 3 ǈǐǐǐǈ ǈǎǑǐǋ
ǍǋǎǑǐǉǉǎǐ * ǉǊǌǏǌ ǉǋǋǉǑ
ǍǋǏǈǌǉǊǈǋ 3 ǈǋǍǈǊ ǈǋǌǐǍ
ǍǋǏǈǌǉǋǎǐ * ǉǈǌǋǉ ǈǎǊǌǐ
ǍǋǏǈǎǉǉǈǈ 3 ǈǋǈǋǋ ǈǋǌǍǌ
ǍǋǏǈǎǉǊǌǈ * ǈǐǌǋǏ ǈǏǑǉǑ
ǍǋǏǈǐǉǉǏǏ 3 ǉǋǌǎǏ ǈǋǑǍǈ
ǍǋǏǈǐǉǋǊǍ * ǉǑǈǑǋ ǈǏǏǎǊ
ǍǋǏǉǊǉǊǊǈ 3 ǉǌǈǋǑ ǈǌǍǑǈ
ǍǋǏǉǊǉǋǏǋ * ǋǊǏǐǑ ǈǐǉǏǏ
ǍǋǏǉǌǈǋǐǌ 3 ǋǍǈǏǊ ǈǏǐǐǐ
ǍǋǏǉǌǈǍǊǌ * ǊǋǊǍǑ ǈǑǐǋǊ
ǍǋǏǊǐǈǑǑǋ 3 Ǎǌǉǎǈ ǈǍǋǐǍ
ǍǋǏǊǐǉǉǎǍ * Ǐǉǋǉǉ ǈǑǊǈǐ
ǍǋǏǋǉǉǈǏǏ 3 ǌǐǏǌǑ ǈǌǑǊǐ
ǍǋǏǋǉǉǉǎǎ * ǏǎǍǍǎ ǈǐǈǑǐ
ǍǋǏǋǋǈǎǍǌ 3 ǍǍǈǎǑ ǈǋǍǍǉ
ǍǋǏǋǋǈǐǐǈ * ǐǊǉǈǐ ǈǏǋǏǊ
ǍǋǏǋǐǈǏǉǈ 3 ǍǈǍǍǎ ǈǋǏǋǑ
QǍǊǌ
ǍǋǎǋǑǉǎǋǋ 3 ǈǋǍǈǊ ǈǍǋǈǊ
ǍǋǎǋǑǉǐǋǈ * ǈǎǑǎǋ ǈǐǊǏǊ
ǍǋǎǌǋǉǏǐǈ * ǉǍǋǏǈ ǉǐǊǌǐ
ǍǋǎǌǑǉǍǑǍ 3 ǈǉǏǋǍ ǉǈǉǏǉ
ǍǋǎǌǑǉǐǎǍ * ǉǌǏǍǎ ǋǉǉǐǐ
ǍǋǎǍǊǉǌǋǌ * ǈǐǊǏǏ ǈǐǌǋǌ
ǍǋǎǍǌǉǍǌǍ 3 ǈǉǌǈǈ ǈǍǊǋǐ
ǍǋǎǍǌǉǏǌǋ * ǈǎǉǋǈ ǈǏǋǑǐ
ǍǋǎǐǊǉǌǍǈ 3 ǉǊǈǍǐ ǈǑǏǊǏ
ǍǋǎǑǎǉǎǎǏ 3 ǈǈǏǏǉ ǈǋǈǋǉ
ǍǋǎǑǎǉǐǍǌ * ǈǋǈǌǐ ǈǏǊǎǑ
ǍǋǏǈǊǉǐǎǎ 3 ǋǍǋǍǌ ǈǋǌǐǏ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǏǈǎǉǍǌǋ 3 ǎǑǎǐǋ ǈǋǋǐǎ
ǍǋǏǈǎǉǏǋǉ * ǎǑǏǍǋ ǈǏǋǏǏ
ǍǋǏǈǐǉǍǑǏ 3 ǐǈǑǉǈ ǈǌǉǏǊ
ǍǋǏǈǐǉǏǍǑ * ǑǉǌǑǍ ǈǐǈǌǍ
ǍǋǏǉǊǉǎǍǌ 3 ǑǐǉǍǋ ǈǌǎǌǊ
ǍǋǏǉǊǉǐǊǎ * ǉǈǊǋǋǐ ǈǐǍǍǍ
ǍǋǏǉǌǈǏǑǋ 3 ǉǈǉǑǍǉ ǈǐǏǏǌ
ǍǋǏǉǌǈǑǊǊ * ǉǉǋǎǏǍ ǉǉǊǌǏ
ǍǋǏǋǉǉǊǐǌ 3 ǉǈǏǎǐǊ ǉǏǎǈǋ
ǍǋǏǋǍǈǑǈǐ 3 ǐǋǍǎǎ ǈǋǏǑǉ
ǍǋǏǋǍǈǑǐǎ * ǑǏǏǉǉ ǈǍǐǐǎ
ǍǋǏǋǐǈǑǐǊ 3 ǎǎǎǑǎ ǈǊǐǎǈ
QǍǊǏ
ǍǋǎǌǉǉǉǑǏ 3 ǈǊǊǈǍ ǈǏǎǈǈ
ǍǋǎǌǉǉǋǎǍ * ǉǎǑǎǋ ǉǊǉǏǏ
ǍǋǎǌǑǉǈǏǊ 3 ǈǌǐǉǐ ǉǈǍǑǐ
ǍǋǎǐǊǉǉǑǎ 3 ǈǏǈǍǋ ǈǑǉǐǍ
ǍǋǎǑǐǉǈǈǊ 3 ǈǍǈǌǐ ǈǏǈǑǍ
ǍǋǎǑǐǉǉǎǐ * ǉǉǑǎǈ ǉǊǊǎǍ
ǍǋǏǈǌǉǊǈǋ 3 ǈǉǎǍǐ ǈǋǐǈǑ
ǍǋǏǈǌǉǋǎǐ * ǈǈǈǉǌ ǈǍǊǋǐ
ǍǋǏǈǎǉǉǈǈ 3 ǈǈǌǉǑ ǈǌǉǊǑ
ǍǋǏǈǎǉǊǌǈ * ǈǑǌǉǊ ǈǐǊǐǐ
ǍǋǏǈǐǉǉǏǏ 3 ǈǐǉǏǐ ǈǌǎǍǉ
ǍǋǏǈǐǉǋǊǍ * ǈǑǎǍǈ ǈǏǏǎǋ
ǍǋǏǉǊǉǊǊǈ 3 ǈǏǎǈǋ ǈǍǈǊǊ
ǍǋǏǉǊǉǋǏǋ * ǈǉǍǍǌ ǈǐǌǑǑ
ǍǋǏǉǌǈǋǐǌ 3 ǉǉǐǋǊ ǈǏǐǑǋ
ǍǋǏǉǌǈǍǊǌ * ǉǋǏǋǈ ǈǑǉǊǌ
ǍǋǏǊǐǈǑǑǋ 3 ǊǑǐǍǏ ǈǎǌǐǍ
ǍǋǏǊǐǉǉǎǍ * ǌǋǋǎǑ ǈǐǐǊǍ
ǍǋǏǋǉǉǈǏǏ 3 ǍǐǌǉǏ ǈǌǎǍǈ
ǍǋǏǋǉǉǉǎǎ * ǏǋǊǌǐ ǈǑǈǊǍ
ǍǋǏǋǋǈǎǍǌ 3 ǏǑǎǏǈ ǈǌǎǏǉ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǏǋǐǈǏǉǈ 3 ǉǋǉǉǊǉ ǈǌǍǎǈ
QǍǊǐ
ǍǋǎǌǉǉǉǑǏ 3 ǈǊǐǑǊ ǈǍǍǋǋ
ǍǋǎǌǉǉǋǎǍ * ǈǉǋǍǍ ǉǊǍǏǎ
ǍǋǎǌǍǉǎǋǌ 3 ǈǍǋǏǏ ǈǏǊǉǍ
ǍǋǎǌǑǉǈǏǊ 3 ǉǎǌǋǎ ǉǈǌǉǉ
ǍǋǎǌǑǉǊǍǍ * ǈǑǈǈǍ ǍǋǐǎǊ
ǍǋǎǐǊǉǉǑǎ 3 ǉǎǈǑǑ ǈǐǑǉǈ
ǍǋǎǑǐǉǈǈǊ 3 ǈǍǉǍǈ ǈǏǋǎǏ
ǍǋǎǑǐǉǉǎǐ * ǉǋǋǌǐ ǉǊǑǍǈ
ǍǋǏǈǌǉǊǈǋ 3 ǈǊǊǐǏ ǈǋǐǏǊ
ǍǋǏǈǌǉǋǎǐ * ǋǊǌǍǐ ǈǍǎǍǉ
ǍǋǏǈǎǉǉǈǈ 3 ǈǉǈǌǌ ǈǋǎǈǍ
ǍǋǏǈǎǉǊǌǈ * ǉǑǉǎǊ ǈǐǈǉǏ
ǍǋǏǈǐǉǉǏǏ 3 ǈǍǌǈǉ ǈǋǏǈǐ
ǍǋǏǈǐǉǋǊǍ * ǉǐǑǊǉ ǈǏǍǑǑ
ǍǋǏǉǊǉǊǊǈ 3 ǉǌǍǎǉ ǈǌǉǊǉ
ǍǋǏǉǊǉǋǏǋ * ǋǐǉǎǑ ǈǐǍǑǏ
ǍǋǏǉǌǈǋǐǌ 3 ǉǍǑǌǍ ǈǍǏǐǋ
ǍǋǏǉǌǈǍǊǌ * ǍǋǉǏǈ ǉǈǈǌǋ
ǍǋǏǊǐǈǑǑǋ 3 ǊǑǈǏǐ ǈǎǑǐǈ
ǍǋǏǊǐǉǉǎǍ * ǏǋǏǊǌ ǈǑǉǌǑ
ǍǋǏǋǉǉǈǏǏ 3 ǋǏǏǊǑ ǈǌǐǎǉ
ǍǋǏǋǉǉǉǎǎ * ǎǌǈǊǉ ǈǑǋǏǋ
ǍǋǏǋǋǈǎǍǌ 3 ǋǎǊǎǊ ǈǌǉǉǋ
ǍǋǏǋǋǈǐǐǈ * ǎǏǑǊǍ ǈǎǊǌǈ
ǍǋǏǋǍǈǏǉǈ 3 ǋǌǏǋǌ ǈǌǉǈǏ
ǍǋǏǋǐǈǏǉǈ 3 ǋǊǈǑǎ ǈǌǉǌǋ
QǍǋǌ
ǍǋǎǌǉǉǌǊǍ * ǈǈǍǑǎ ǉǌǌǊǑ
ǍǋǎǌǑǉǉǏǑ 3 ǉǍǎǈǎ ǈǐǌǊǈ
ǍǋǎǐǊǉǊǋǋ 3 ǉǈǊǈǋ ǉǋǍǐǏ
ǍǋǎǑǐǉǈǋǑ 3 ǈǉǐǈǎ ǈǏǉǉǑ
ǍǋǎǑǐǉǊǊǎ * ǊǊǎǎǉ ǉǌǍǎǉ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǏǈǌǉǌǊǎ * ǈǊǉǊǉ ǈǍǊǋǈ
ǍǋǏǊǐǉǈǋǊ 3 ǋǑǏǊǑ ǈǍǐǋǑ
ǍǋǏǊǐǉǊǊǋ * ǋǍǎǊǍ ǈǐǉǍǑ
ǍǋǏǋǋǉǊǋǋ 3 ǎǐǑǊǎ ǈǌǎǐǎ
ǍǋǏǋǋǉǊǎǐ * ǏǍǍǏǌ ǈǏǊǏǑ
ǍǋǏǋǍǈǏǌǍ 3 ǐǈǌǐǌ ǈǋǑǋǋ
ǍǋǏǋǍǈǏǐǈ * ǏǎǍǌǎ ǈǏǏǍǏ
ǍǋǏǋǐǈǏǌǍ 3 ǏǌǍǑǎ ǈǌǋǋǏ
ǍǋǏǋǐǈǏǐǈ * ǉǈǑǎǌǎ ǈǏǉǏǎ
ǍǋǎǌǉǉǊǋǊ 3 ǈǈǌǋǍ ǈǎǏǏǌ
RǈǈǊ
ǍǋǑǑǌǊǑǈǑ 3 ǐǌǎǌǍ ǈǍǈǑǊ
ǍǋǑǑǌǋǊǈǌ * ǑǐǍǉǎ ǉǈǊǍǋ
ǍǌǈǈǋǊǏǐǍ 3 ǉǈǍǉǉǋ ǈǐǋǍǊ
ǍǌǈǈǋǋǈǎǍ * ǉǏǋǏǊǋ ǉǊǍǑǌ
ǍǌǈǈǎǊǍǎǌ 3 ǉǉǉǎǑǈ ǈǎǍǑǐ
ǍǌǈǈǎǊǍǑǑ * ǉǑǉǏǉǉ ǉǊǑǉǉ
ǍǌǈǊǉǋǌǑǊ 3 ǍǍǌǎǊ ǉǈǏǊǌ
ǍǌǈǊǋǊǏǌǉ 3 ǌǌǉǌǏ ǈǎǋǏǌ
ǍǌǈǊǋǊǑǌǊ * ǑǎǍǊǌ ǉǊǎǎǈ
ǍǌǈǊǏǊǑǑǊ 3 ǉǏǌǈǈ ǈǎǏǈǊ
ǍǌǈǊǏǋǉǏǐ * ǍǉǐǊǋ ǉǍǉǐǎ
ǍǌǈǋǉǋǉǋǏ 3 ǉǊǏǑǐ ǈǎǊǊǉ
ǍǌǈǋǉǋǊǐǐ * ǌǎǑǌǋ ǉǌǊǋǌ
ǍǌǈǋǏǊǐǎǌ * ǋǋǎǊǉ ǉǋǎǎǎ
ǍǌǈǋǏǊǑǍǏ 3 ǋǉǊǉǌ ǈǐǊǎǌ
ǍǌǈǋǑǊǏǑǋ 3 ǈǌǐǉǏ ǈǑǉǍǑ
ǍǌǈǍǋǈǑǋǎ 3 ǉǎǌǌǏ ǈǍǎǌǉ
ǍǌǈǍǋǉǉǋǎ * ǉǑǌǍǏ ǈǐǍǈǐ
ǍǌǈǍǏǊǍǋǎ * ǊǌǉǊǋ ǊǋǈǋǊ
ǍǌǈǎǑǊǊǎǉ 3 ǊǑǋǋǈ ǉǋǌǈǎ
ǍǌǈǐǌǉǋǑǌ * ǉǈǐǐǍǑ ǊǍǊǏǍ
Ǎǌǈǐǐǉǉǉǎ 3 ǈǈǊǉǌ ǈǍǋǎǉ
ǍǌǈǑǍǉǈǌǏ 3 ǈǏǏǉǋ ǈǑǈǉǌ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǑǎǉǉǈǊ 3 ǉǈǌǏǑ ǉǋǉǏǈ
ǍǌǈǑǐǉǉǐǌ 3 ǌǎǐǌǉ ǉǌǌǋǐ
ǍǌǉǉǊǉǈǊǍ 3 ǈǉǋǏǍ ǈǎǊǊǌ
ǍǌǉǉǊǉǈǎǊ * ǈǉǑǑǊ ǉǌǍǏǋ
ǍǌǉǉǌǈǑǉǎ 3 ǈǑǉǋǈ ǈǏǑǊǌ
ǍǌǉǉǌǈǑǌǉ * ǈǈǐǏǈ ǉǑǉǐǎ
ǍǌǉǉǍǈǐǑǈ 3 ǊǎǎǋǑ ǈǎǏǊǍ
Rǈǈǎ
ǍǋǑǑǌǊǎǐǋ 3 ǉǉǉǎǎǋ ǈǌǈǋǉ
ǍǋǑǑǌǋǈǐǎ * ǉǋǋǑǊǑ ǈǎǌǎǎ
ǍǌǈǈǋǊǏǉǌ 3 ǑǌǐǈǊ ǈǎǈǐǌ
ǍǌǈǈǋǊǑǍǑ * ǉǋǑǎǑǋ ǈǐǊǑǏ
ǍǌǈǊǉǋǌǊǊ 3 ǊǋǑǑǉ ǉǉǈǏǋ
ǍǌǈǊǋǊǎǎǑ 3 ǊǎǏǑǌ ǈǎǍǊǌ
ǍǌǈǊǋǊǐǉǐ * ǍǎǌǍǊ ǉǈǏǊǏ
ǍǌǈǊǏǊǑǊǊ 3 ǉǍǐǊǊ ǈǌǍǉǍ
ǍǌǈǊǏǋǈǎǉ * ǌǊǏǎǎ ǈǐǑǎǐ
ǍǌǈǋǉǋǈǎǏ 3 ǉǌǈǏǉ ǈǌǑǐǏ
ǍǌǈǋǉǋǉǏǊ * ǋǑǏǑǋ ǈǑǊǉǎ
ǍǌǈǋǏǊǐǈǌ * ǌǏǋǐǍ ǉǈǐǎǍ
ǍǌǈǋǏǊǑǊǊ 3 ǈǎǎǏǉ ǈǎǈǑǈ
ǍǌǈǋǑǊǏǊǋ 3 ǈǊǌǉǌ ǉǈǊǋǏ
ǍǌǈǋǑǋǈǈǋ * ǉǉǏǉǐ ǉǐǍǊǎ
ǍǌǈǍǋǈǐǎǌ 3 ǉǍǉǎǑ ǈǍǋǏǉ
ǍǌǈǍǋǉǈǉǉ * ǊǋǌǐǊ ǈǍǐǐǍ
ǍǌǈǍǑǊǋǎǎ 3 ǊǋǑǈǉ ǈǑǏǐǈ
ǍǌǈǍǑǊǎǋǎ * ǈǐǊǊǐ ǉǎǐǋǌ
ǍǌǈǎǋǊǌǑǎ 3 ǈǋǈǍǍ ǈǌǐǉǋ
ǍǌǈǎǋǊǏǌǑ * ǋǈǋǌǎ ǉǊǍǌǑ
ǍǌǈǎǍǊǊǋǑ 3 ǈǑǏǊǈ ǈǍǈǊǐ
ǍǌǈǎǍǊǍǌǉ * ǈǉǎǋǉ ǈǑǍǋǊ
ǍǌǈǎǏǊǊǐǉ 3 ǉǐǈǎǍ ǈǎǈǋǍ
ǍǌǈǎǏǊǌǐǈ * ǈǍǋǎǐ ǉǉǎǌǈ
ǍǌǈǎǑǊǉǑǉ 3 ǉǈǊǐǉ ǉǊǋǏǈ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǐǐǉǊǍǎ 3 ǈǌǋǎǍ ǈǌǎǈǋ
ǍǌǈǐǐǉǊǑǉ * ǈǏǎǌǊ ǈǑǈǐǑ
ǍǌǈǑǈǉǈǋǐ 3 ǈǍǈǍǈ ǈǋǌǈǐ
ǍǌǈǑǈǉǐǊǊ * ǈǊǉǈǉ ǉǈǌǍǐ
ǍǌǈǑǊǉǈǐǐ 3 ǈǌǎǑǏ ǈǋǌǏǏ
ǍǌǈǑǊǉǋǊǍ * ǈǊǋǌǈ ǈǎǈǏǉ
ǍǌǈǑǌǉǈǏǐ 3 ǈǌǌǈǑ ǈǌǐǋǑ
ǍǌǈǑǌǉǊǍǋ * ǈǊǉǎǌ ǈǐǋǏǎ
ǍǌǈǑǎǉǊǌǊ 3 ǈǎǎǏǑ ǉǈǎǐǍ
ǍǌǈǑǎǉǌǎǋ * ǈǑǑǏǏ ǉǎǐǏǊ
ǍǌǈǑǐǉǍǌǏ * Ǎǌǎǎǉ ǊǊǐǍǈ
ǍǌǈǑǑǈǎǋǉ * ǈǋǊǉǐ ǊǋǐǎǍ
ǍǌǉǉǉǉǈǍǍ 3 ǉǉǌǏǈ ǈǍǍǌǎ
ǍǌǉǉǉǉǊǐǏ * ǈǋǊǈǐ ǉǈǏǌǍ
ǍǌǉǉǋǈǑǐǈ 3 ǉǎǎǏǎ ǈǍǌǈǉ
ǍǌǉǉǋǉǈǉǍ * ǉǏǊǌǉ ǉǈǌǐǏ
ǍǌǉǉǌǈǐǍǋ 3 ǈǐǋǐǏ ǈǎǐǎǊ
Ǎǌǉǉǌǈǐǐǉ * ǉǍǌǏǌ ǉǊǎǎǋ
RǈǈǏ
ǍǋǑǑǌǊǏǉǐ 3 ǊǋǑǉǑǊ ǈǌǈǐǊ
ǍǋǑǑǌǋǉǌǎ * ǋǐǏǑǊǐ ǈǎǑǑǋ
ǍǌǈǈǋǊǏǌǑ 3 Ǌǐǎǈǈǎ ǈǎǎǈǌ
Ǎǌǈǈǋǋǈǉǋ * ǌǍǊǑǌǐ ǉǈǎǐǐ
ǍǌǈǈǎǊǏǎǋ * ǌǋǏǌǑǐ ǈǐǈǏǈ
ǍǌǈǈǎǊǐǊǊ 3 ǊǏǐǋǌǎ ǈǍǎǉǊ
ǍǌǈǊǉǋǌǍǏ 3 ǉǍǐǏǉǌ ǉǊǋǐǍ
ǍǌǈǊǋǊǏǈǎ 3 ǉǋǎǍǐǏ ǈǎǉǍǏ
ǍǌǈǊǋǊǐǏǑ * ǋǊǊǉǎǐ ǉǋǑǍǐ
ǍǌǈǊǏǊǑǍǏ 3 ǉǉǋǉǏǏ ǈǍǎǍǈ
ǍǌǈǊǏǋǉǊǈ * ǊǎǌǊǎǌ ǉǉǌǎǏ
ǍǌǈǋǉǋǉǈǊ 3 ǉǈǍǋǑǐ ǈǌǑǌǌ
ǍǌǈǋǉǋǊǋǈ * ǊǌǊǈǍǋ ǉǈǈǐǑ
ǍǌǈǍǋǈǑǈǉ 3 ǌǌǉǉǎ ǈǍǈǏǊ
ǍǌǈǍǋǉǈǏǐ * ǐǑǉǑǈ ǈǎǋǊǎ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǎǋǊǋǍǈ 3 ǊǑǎǎǌ ǈǌǑǌǏ
ǍǌǈǎǋǊǎǑǉ * ǌǑǏǋǎ ǉǋǋǎǌ
ǍǌǈǎǍǊǊǏǌ 3 ǋǋǑǏǌ ǈǍǍǑǏ
ǍǌǈǎǍǊǎǈǉ * ǍǍǈǍǑ ǉǈǏǐǐ
ǍǌǈǎǏǊǋǉǎ 3 ǋǑǈǉǋ ǈǏǋǎǉ
ǍǌǈǎǏǊǍǋǐ * ǏǏǈǑǈ ǉǊǌǍǉ
ǍǌǈǎǑǊǊǊǎ 3 ǈǉǑǎǋ ǉǉǌǏǍ
ǍǌǈǎǑǊǌǏǊ * ǋǑǎǋǉ ǉǌǋǌǋ
ǍǌǈǐǊǉǉǊǍ 3 ǋǈǌǊǑ ǈǎǋǍǈ
ǍǌǈǐǊǉǌǋǉ * ǍǍǐǏǋ ǉǍǉǍǎ
ǍǌǈǐǎǈǑǍǎ 3 ǊǏǋǉǋ ǈǍǈǍǑ
ǍǌǈǐǎǉǊǏǈ * ǋǑǏǍǈ ǉǊǊǑǊ
ǍǌǈǐǐǉǉǍǉ 3 ǋǉǍǑǐ ǈǌǌǍǏ
ǍǌǈǑǈǈǐǌǏ 3 ǊǊǋǊǎ ǈǋǐǉǍ
ǍǌǈǑǈǉǈǏǋ * ǋǊǐǍǍ ǈǎǋǈǑ
ǍǌǈǑǊǉǉǊǏ 3 ǊǋǍǏǉ ǈǌǈǍǋ
ǍǌǈǑǊǉǋǐǋ * ǌǎǈǑǌ ǈǏǉǎǎ
ǍǌǈǑǌǉǉǉǋ 3 ǉǌǉǋǈ ǈǌǐǈǈ
ǍǌǈǑǌǉǋǉǉ * ǌǎǈǉǑ ǉǈǊǋǊ
ǍǌǈǑǍǈǑǐǑ 3 ǋǉǏǊǐ ǈǑǉǈǑ
ǍǌǈǑǍǉǈǉǋ * ǊǐǍǉǉ ǉǊǉǈǌ
ǍǌǈǑǎǉǊǈǏ 3 ǉǍǐǑǈ ǉǊǐǎǐ
ǍǌǈǑǐǉǊǐǑ 3 ǈǎǌǏǋ ǉǍǈǉǏ
ǍǌǈǑǑǈǎǎǎ 3 ǉǍǋǈǋ ǉǑǉǐǋ
ǍǌǈǑǑǈǎǐǑ * ǉǍǐǎǌ ǊǏǈǑǌ
ǍǌǉǉǉǉǈǊǉ 3 ǉǐǏǍǋ ǈǍǊǏǊ
ǍǌǉǉǉǉǊǊǑ * ǋǍǍǊǈ ǈǑǈǋǑ
Ǎǌǉǉǋǈǐǐǎ 3 ǊǊǋǍǎ ǈǎǊǍǍ
ǍǌǉǉǋǈǑǊǉ * ǈǎǉǉǍ ǉǈǉǊǍ
Rǈǈǐ
ǍǋǑǑǌǋǍǋǊ 3 ǉǋǋǎǏǑ ǈǍǋǐǎ
ǍǋǑǑǌǋǑǉǋ * ǉǍǈǋǍǑ ǉǈǈǈǋ
ǍǌǈǈǋǋǌǉǑ 3 ǊǐǈǌǊǎ ǈǎǐǏǐ
ǍǌǈǈǋǋǎǎǏ * ǋǍǎǍǐǑ ǉǌǈǌǊ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǈǎǊǎǑǊ * ǋǏǎǍǈǈ ǈǑǋǈǐ
ǍǌǈǊǉǋǍǎǌ 3 ǊǈǍǋǎǍ ǉǌǉǍǊ
ǍǌǈǊǋǋǉǌǑ 3 ǉǐǈǐǎǊ ǉǈǋǉǋ
ǍǌǈǊǋǋǊǑǑ * ǊǈǈǍǈǊ ǉǊǋǎǐ
ǍǌǈǊǏǋǋǋǌ * ǊǊǈǋǈǍ ǉǊǊǑǍ
ǍǌǈǊǏǋǍǎǎ 3 ǉǊǑǉǍǑ ǈǏǉǉǋ
ǍǌǈǋǉǋǎǏǐ 3 ǉǊǋǉǍǉ ǈǑǋǈǐ
ǍǌǈǋǏǋǉǑǎ * ǉǏǋǍǈǏ ǉǊǎǎǑ
ǍǌǈǋǏǋǋǏǍ 3 ǐǍǐǌǏ ǈǐǉǍǊ
ǍǌǈǋǑǋǌǉǐ 3 ǎǐǉǈǉ ǈǐǊǏǈ
ǍǌǈǍǋǉǌǈǉ 3 ǋǌǏǌǑ ǈǌǋǊǉ
ǍǌǈǍǋǉǍǌǊ * ǐǎǊǌǑ ǈǎǎǐǏ
ǍǌǈǍǍǋǈǑǊ 3 ǌǋǈǌǊ ǉǈǏǉǉ
ǍǌǈǍǏǊǎǍǍ 3 ǋǑǐǊǈ ǉǉǐǏǐ
ǍǌǈǍǏǊǏǑǍ * ǎǉǋǑǊ ǉǏǎǋǉ
ǍǌǈǍǑǊǑǎǍ 3 ǌǌǏǐǐ ǈǑǋǌǌ
ǍǌǈǍǑǋǉǌǏ * ǌǎǌǌǍ ǊǋǏǏǈ
ǍǌǈǎǋǊǑǏǑ 3 ǋǌǎǐǏ ǈǎǑǌǐ
ǍǌǈǎǋǋǈǏǋ * ǐǐǉǋǊ ǉǈǑǎǍ
ǍǌǈǎǍǊǐǑǐ 3 ǊǍǏǐǌ ǈǎǑǊǍ
ǍǌǈǎǍǋǈǉǏ * ǎǍǌǐǈ ǉǊǍǊǉ
ǍǌǈǎǏǊǐǌǎ 3 ǋǐǎǎǍ ǈǎǐǏǊ
ǍǌǈǎǏǋǈǑǍ * ǋǊǊǐǏ ǉǑǉǍǋ
ǍǌǈǎǑǊǏǊǉ 3 ǊǑǊǏǍ ǈǎǑǌǋ
ǍǌǈǎǑǋǈǈǋ * ǌǏǌǑǐ ǉǋǏǐǋ
ǍǌǈǐǌǉǌǍǊ 3 ǈǑǈǎǐ ǉǊǎǉǏ
ǍǌǈǐǌǉǍǑǊ * ǎǈǎǊǎ ǊǉǑǐǐ
ǍǌǈǐǎǉǍǈǏ 3 ǊǊǋǈǌ ǈǏǎǍǋ
ǍǌǈǐǐǉǍǊǏ 3 ǉǐǏǍǌ ǈǌǌǊǏ
ǍǌǈǐǐǉǏǊǌ * ǌǎǈǊǊ ǈǑǏǏǏ
ǍǌǈǑǈǉǋǍǐ 3 ǊǉǊǍǑ ǈǋǐǈǏ
ǍǌǈǑǈǉǌǐǎ * ǌǈǍǍǎ ǈǏǌǋǎ
ǍǌǈǑǊǉǍǏǎ 3 ǉǎǏǈǑ ǈǋǑǌǐ
ǍǌǈǑǊǉǏǏǏ * ǋǎǑǎǎ ǈǏǑǊǏ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǑǌǉǐǐǍ * ǊǏǏǏǊ ǈǑǍǏǏ
ǍǌǈǑǍǉǋǐǊ 3 ǉǌǈǊǏ ǈǐǊǍǐ
ǍǌǈǑǍǉǌǈǎ * ǍǋǋǏǍ ǉǌǊǈǌ
ǍǌǈǑǎǉǐǉǉ 3 ǈǊǎǑǐ ǉǈǑǋǊ
ǍǌǈǑǐǉǐǐǎ 3 ǌǑǎǌǐ ǊǎǊǑǈ
ǍǌǉǉǉǉǍǌǐ 3 ǉǈǋǐǊ ǈǏǉǍǋ
ǍǌǉǉǊǉǎǍǌ * ǈǐǋǉǍ ǉǎǎǈǈ
Ǎǌǉǉǋǉǋǌǋ 3 ǉǍǎǉǏ ǈǍǋǏǌ
Ǎǌǉǉǌǉǌǉǋ 3 ǈǑǊǑǈ ǈǑǋǍǎ
ǍǌǉǉǌǉǌǋǏ * ǊǋǑǌǋ ǉǏǋǌǊ
Rǈǉǌ
ǍǋǑǑǌǋǏǉǋ 3 ǉǈǌǏǍǋ ǈǍǊǉǐ
ǍǋǑǑǌǌǈǊǑ * ǉǌǎǐǊǍ ǉǍǊǏǋ
ǍǌǈǈǋǋǌǐǑ 3 ǊǊǋǍǏǍ ǈǏǍǐǊ
ǍǌǈǈǋǋǏǏǉ * ǊǑǋǎǑǊ ǉǎǉǈǌ
ǍǌǈǈǎǋǍǍǎ 3 ǊǌǑǉǏǑ ǈǍǈǋǍ
ǍǌǈǈǎǋǏǍǊ * ǊǑǐǉǐǎ ǈǐǋǏǈ
ǍǌǈǊǋǋǊǍǑ 3 ǉǎǐǏǏǑ ǈǏǍǈǐ
ǍǌǈǊǋǋǌǏǐ * ǊǋǏǍǏǍ ǉǋǎǊǐ
ǍǌǈǊǏǋǍǈǐ * ǉǑǉǏǋǐ ǉǌǋǑǑ
ǍǌǈǊǏǋǎǏǉ 3 ǉǋǎǎǍǑ ǈǑǋǈǏ
Ǎǌǈǋǉǋǋǌǎ 3 ǉǊǉǑǌǏ ǈǎǍǑǉ
ǍǌǈǋǉǋǌǍǉ * ǉǐǎǏǎǏ ǉǍǑǋǑ
ǍǌǈǋǏǋǉǋǎ * ǉǏǑǉǍǏ ǉǊǈǈǑ
ǍǌǈǋǏǋǌǊǉ 3 ǐǐǏǉǈ ǈǐǍǍǈ
ǍǌǈǋǑǋǉǎǎ 3 ǉǈǉǊǌǎ ǉǈǊǋǐ
ǍǌǈǋǑǋǍǐǉ * ǉǍǎǉǌǎ ǊǉǍǍǑ
ǍǌǈǍǋǉǍǈǏ 3 ǍǊǉǏǊ ǈǌǉǊǍ
ǍǌǈǍǋǉǏǉǏ * ǐǍǈǍǑ ǉǈǌǐǊ
ǍǌǈǍǍǋǈǊǊ 3 ǋǑǋǎǋ ǈǑǏǊǉ
ǍǌǈǍǏǊǏǎǈ 3 ǋǌǏǑǑ ǈǑǏǋǈ
ǍǌǈǎǋǋǉǋǊ 3 ǋǌǍǏǈ ǈǎǋǐǉ
ǍǌǈǎǋǋǊǎǊ * ǏǑǐǐǉ ǊǉǌǋǏ
ǍǌǈǎǑǊǐǊǎ 3 ǉǐǎǋǍ ǈǎǌǈǍ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǐǌǉǏǎǎ * ǋǉǏǎǋ ǊǈǌǊǐ
ǍǌǈǐǎǉǍǌǊ 3 ǈǏǊǊǎ ǈǏǋǎǈ
Ǎǌǈǐǐǉǎǋǉ 3 ǊǑǈǌǌ ǈǍǉǎǈ
Ǎǌǈǐǐǉǎǎǎ * ǌǌǉǍǎ ǉǈǏǉǑ
ǍǌǈǑǍǉǎǉǑ 3 ǉǊǎǎǌ ǈǏǊǎǈ
ǍǌǈǑǍǉǎǌǊ * ǋǉǌǉǑ ǉǋǈǐǌ
ǍǌǈǑǐǉǐǍǉ 3 ǈǑǈǈǋ ǊǉǍǑǎ
ǍǌǈǑǑǉǌǋǏ 3 ǊǍǋǈǊ ǊǍǉǎǌ
ǍǌǈǑǑǉǌǎǋ * ǊǑǎǋǍ ǋǌǈǌǏ
RǈǊǊ
ǍǋǑǑǊǊǐǑǍ 3 ǊǏǊǉǌǋ ǉǊǐǌǎ
ǍǋǑǑǌǊǈǑǈ 3 ǊǐǎǍǎǋ ǈǍǑǍǏ
ǍǋǑǑǌǊǌǈǎ * ǋǍǌǉǍǏ ǈǏǏǋǑ
ǍǌǈǈǋǊǉǎǌ 3 ǊǉǑǈǐǉ ǈǐǏǊǊ
ǍǌǈǈǋǊǌǑǈ * ǊǏǋǈǑǊ ǉǌǌǎǑ
ǍǌǈǊǋǊǋǌǊ 3 ǑǏǋǊǍ ǈǎǈǏǋ
ǍǌǈǊǋǊǍǎǈ * ǉǏǊǐǋǍ ǉǈǊǎǑ
ǍǌǈǊǏǊǍǌǍ 3 ǐǉǋǍǍ ǈǎǐǉǊ
ǍǌǈǊǏǊǏǍǌ * ǉǎǉǉǎǉ ǉǉǉǈǉ
ǍǌǈǋǉǊǌǌǎ 3 ǏǋǈǎǏ ǈǍǐǌǐ
ǍǌǈǋǉǊǏǎǈ * ǉǋǐǎǌǌ ǉǉǌǊǏ
ǍǌǈǋǏǊǊǑǐ 3 ǌǋǍǌǈ ǈǍǏǐǌ
ǍǌǈǋǏǊǍǈǎ * ǑǍǐǑǏ ǉǋǈǌǏ
ǍǌǈǋǑǊǊǉǋ 3 ǌǊǋǉǋ ǈǑǎǈǏ
ǍǌǈǍǋǈǌǎǌ 3 ǋǏǊǋǑ ǈǌǏǎǍ
ǍǌǈǍǋǈǎǐǏ * ǍǋǉǊǈ ǈǏǈǍǌ
ǍǌǈǍǑǉǑǍǏ 3 ǋǌǎǉǈ ǈǎǐǋǍ
ǍǌǈǍǑǊǉǊǈ * ǍǈǏǎǈ ǊǏǐǌǑ
ǍǌǈǐǊǈǐǈǎ 3 ǊǏǑǊǎ ǈǎǋǋǑ
ǍǌǈǐǊǈǐǌǎ * ǉǐǏǋǎ ǉǊǊǍǉ
Ǎǌǈǐǎǈǎǋǐ 3 ǉǌǏǍǎ ǈǌǑǐǌ
ǍǌǈǐǎǈǎǏǋ * ǋǎǈǑǎ ǈǑǊǑǐ
ǍǌǈǑǎǈǍǎǉ 3 ǋǌǌǉǑ ǉǌǏǉǏ
ǍǌǈǑǑǈǍǉǋ 3 ǉǊǑǈǈ ǉǐǍǎǍ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǉǉǊǈǎǉǎ 3 ǈǏǊǏǉ ǈǑǈǋǎ
ǍǌǉǉǊǈǎǍǊ * ǋǌǑǉǍ ǉǐǍǍǌ
Rǈǌǐ
ǍǌǈǊǉǊǋǈǍ 3 ǑǏǊǉǏ ǈǐǌǏǍ
ǍǌǈǊǉǊǌǏǍ * ǉǊǎǐǈǋ ǉǎǉǎǐ
ǍǌǈǊǍǊǊǎǈ 3 ǉǉǈǏǈǐ ǈǎǊǋǈ
ǍǌǈǊǍǊǍǈǎ * ǉǋǌǉǈǑ ǉǊǐǍǉ
ǍǌǈǊǑǊǋǑǏ 3 ǑǊǉǉǉ ǈǍǎǌǎ
ǍǌǈǊǑǊǍǎǈ * ǉǋǋǉǐǈ ǈǑǈǋǑ
ǍǌǈǋǉǊǍǍǉ 3 ǏǎǏǏǌ ǈǍǎǌǊ
ǍǌǈǋǉǊǑǋǐ * ǉǊǍǍǊǊ ǉǈǌǌǉ
ǍǌǈǋǋǊǉǑǐ 3 ǑǍǌǊǉ ǉǑǌǊǏ
ǍǌǈǋǏǊǋǎǐ 3 ǌǑǊǉǏ ǈǎǏǐǐ
ǍǌǈǋǏǊǎǊǊ * ǉǈǏǐǌǌ ǉǌǉǎǌ
ǍǌǈǋǑǊǊǐǍ 3 ǋǑǎǊǎ ǉǉǍǌǈ
ǍǌǈǋǑǊǍǏǐ * ǏǉǎǊǎ ǉǐǐǐǈ
ǍǌǈǍǉǈǌǌǊ 3 ǉǐǈǏǈ ǈǎǌǏǉ
ǍǌǈǍǉǈǎǍǈ * ǎǊǊǐǋ ǉǈǉǋǎ
ǍǌǈǍǍǉǑǑǑ 3 ǉǋǊǉǐ ǈǐǊǐǎ
ǍǌǈǍǍǊǉǐǉ * ǌǑǉǍǈ ǉǏǌǎǌ
ǍǌǈǎǑǉǑǏǑ 3 ǊǉǋǑǋ ǉǎǋǍǎ
ǍǌǈǐǌǈǎǋǍ 3 ǉǎǍǑǌ ǈǏǍǍǑ
Ǎǌǈǐǌǈǐǈǎ * Ǌǉǈǉǌ ǊǈǑǌǋ
Ǎǌǈǐǐǈǎǐǎ 3 ǈǏǏǉǌ ǈǌǑǏǋ
ǍǌǈǐǐǈǑǉǊ * ǉǉǎǏǏ ǈǑǐǐǋ
ǍǌǈǑǍǈǐǐǉ 3 ǈǋǍǏǊ ǈǑǑǎǈ
ǍǌǈǑǍǈǑǈǌ * ǋǎǌǏǐ ǉǌǋǊǏ
ǍǌǈǑǎǈǎǌǎ 3 ǋǈǐǏǋ ǉǍǏǌǋ
ǍǌǈǑǐǈǑǉǉ 3 ǉǈǉǎǑ ǉǑǋǈǑ
ǍǌǉǉǊǈǐǍǉ 3 ǈǈǎǌǏ ǈǐǉǋǍ
ǍǌǉǉǊǈǑǊǉ * ǊǌǐǏǉ ǉǊǊǎǎ
ǍǌǉǉǌǈǎǍǉ 3 ǈǈǍǉǊ ǈǏǎǌǊ
ǍǌǉǉǌǈǎǏǎ * ǋǊǉǐǈ ǉǋǎǌǋ
RǈǌǑ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǑǑǌǋǐǌǊ 3 ǈǐǉǌǊ ǈǍǈǊǋ
ǍǌǈǈǋǋǍǑǏ 3 ǐǍǐǍǎ ǈǎǑǍǈ
ǍǌǈǈǋǋǑǋǏ * ǎǑǈǎǉ ǉǋǏǑǎ
ǍǌǈǈǎǋǑǉǏ 3 ǐǐǑǎǐ ǈǎǎǍǌ
ǍǌǈǊǉǋǉǉǈ 3 ǉǉǑǏǈǑ ǉǉǏǑǌ
ǍǌǈǊǉǋǊǑǐ * ǉǏǉǌǎǑ ǉǊǉǑǉ
ǍǌǈǊǋǋǏǐǑ 3 ǑǉǑǑǌ ǉǊǉǎǉ
ǍǌǈǊǍǋǊǍǐ 3 ǉǈǌǌǉǏ ǉǏǉǏǉ
ǍǌǈǊǑǋǌǎǋ * ǉǌǉǉǌǊ ǈǐǈǉǎ
ǍǌǈǊǑǋǎǍǌ 3 ǉǈǊǏǉǈ ǈǎǌǋǌ
Ǎǌǈǋǉǋǌǉǎ 3 ǑǍǌǏǉ ǈǎǈǎǌ
ǍǌǈǋǉǋǍǎǏ * ǉǊǈǌǐǌ ǉǊǉǈǈ
Ǎǌǈǋǋǋǋǐǈ 3 ǎǍǋǈǏ ǉǊǈǈǑ
ǍǌǈǋǏǋǋǉǎ * ǏǍǊǈǎ ǉǊǎǌǊ
ǍǌǈǋǏǋǌǑǊ 3 ǍǊǐǊǊ ǈǏǉǈǎ
ǍǌǈǋǑǋǊǋǑ 3 ǍǊǌǉǋ ǉǈǈǋǈ
ǍǌǈǋǑǋǎǌǈ * ǉǈǊǈǏǋ ǊǋǈǍǏ
ǍǌǈǍǉǉǍǊǋ 3 ǊǏǉǈǑ ǈǌǏǋǑ
ǍǌǈǍǉǉǏǉǎ * ǐǐǌǑǈ ǉǊǈǐǐ
ǍǌǈǍǍǊǏǉǎ 3 ǉǋǋǈǌ ǈǑǎǎǏ
ǍǌǈǍǍǊǑǊǑ * ǍǏǏǈǏ ǉǏǑǍǍ
ǍǌǈǍǑǊǐǑǍ 3 ǉǌǎǊǏ ǈǎǊǏǋ
ǍǌǈǍǑǋǈǍǋ * ǎǍǊǐǋ ǉǏǐǈǑ
Ǎǌǈǎǋǋǉǎǐ 3 ǉǌǍǎǑ ǈǍǑǉǏ
ǍǌǈǎǋǋǊǈǋ * ǊǏǍǐǌ ǉǊǍǊǈ
ǍǌǈǎǑǊǑǋǋ 3 ǈǎǐǐǍ ǈǏǊǍǋ
ǍǌǈǐǊǉǍǎǋ 3 ǉǌǌǊǍ ǈǍǑǊǑ
ǍǌǈǐǊǉǎǑǋ * ǊǈǈǈǊ ǉǉǐǌǌ
ǍǌǈǐǎǉǌǋǊ 3 ǈǈǉǐǈ ǈǍǏǋǉ
ǍǌǈǐǎǉǎǋǏ * ǊǐǋǋǏ ǉǑǋǌǍ
ǍǌǈǑǎǉǏǈǎ 3 ǈǉǈǌǌ ǉǈǉǑǍ
ǍǌǈǑǐǉǏǐǉ 3 ǉǋǌǐǎ Ǌǈǉǉǈ
ǍǌǈǑǑǉǉǑǎ 3 ǈǏǈǏǏ ǊǈǈǋǍ
ǍǌǈǑǑǉǊǉǑ * ǈǑǎǉǐ ǊǐǑǏǑ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǉǉǌǉǍǍǍ * ǋǐǉǌǏ ǉǐǉǉǈ
RǈǍǌ
ǍǋǑǑǊǋǌǏǎ 3 ǈǌǉǏǈ ǉǈǌǍǎ
ǍǋǑǑǌǋǐǌǊ 3 ǈǉǈǈǏ ǈǍǋǏǋ
ǍǌǈǈǋǋǍǑǏ 3 ǉǐǈǋǑ ǈǏǌǌǐ
ǍǌǈǈǋǋǑǋǏ * ǈǊǌǈǉ ǉǌǉǑǋ
ǍǌǈǈǎǋǑǉǏ 3 ǋǈǊǊǐ ǈǎǎǉǍ
ǍǌǈǊǉǋǉǉǈ 3 ǊǌǎǑǑǊ ǉǋǌǏǌ
ǍǌǈǊǉǋǊǑǐ * ǋǈǉǈǏǌ ǉǍǑǌǉ
ǍǌǈǊǋǋǏǐǑ 3 ǊǌǐǊǑǍ ǉǊǊǎǉ
ǍǌǈǊǍǋǊǍǐ 3 ǊǉǊǈǉǍ ǉǏǏǍǎ
ǍǌǈǊǑǋǌǎǋ * ǋǈǈǈǎǊ ǈǐǊǏǊ
ǍǌǈǊǑǋǎǍǌ 3 ǊǋǑǋǌǑ ǈǎǌǊǉ
Ǎǌǈǋǉǋǌǉǎ 3 ǊǋǌǑǏǍ ǈǎǉǋǋ
ǍǌǈǋǉǋǍǎǏ * ǊǐǉǏǐǍ ǉǊǏǊǐ
Ǎǌǈǋǋǋǋǐǈ 3 ǊǈǑǋǉǐ ǉǌǉǌǈ
ǍǌǈǋǏǋǋǉǎ * ǊǊǌǎǉǍ ǉǊǎǎǐ
ǍǌǈǋǏǋǌǑǊ 3 ǉǐǌǌǋǋ ǈǏǉǍǊ
ǍǌǈǋǑǋǊǋǑ 3 ǊǈǑǏǌǎ ǉǈǑǍǉ
ǍǌǈǋǑǋǎǌǈ * ǊǌǈǈǑǌ ǊǍǉǌǈ
ǍǌǈǍǉǉǍǊǋ 3 ǑǈǏǈǈ ǈǍǋǐǈ
ǍǌǈǍǉǉǏǉǎ * ǉǍǋǏǉǐ ǉǋǊǈǋ
ǍǌǈǍǍǊǏǉǎ 3 ǐǏǌǑǑ ǈǐǑǑǐ
ǍǌǈǍǍǊǑǊǑ * ǉǈǍǐǐǎ ǉǑǈǈǋ
ǍǌǈǍǑǊǐǑǍ 3 ǍǑǏǏǋ ǈǐǊǌǏ
ǍǌǈǍǑǋǈǍǋ * ǉǉǏǐǍǍ ǉǏǏǏǊ
Ǎǌǈǎǋǋǉǎǐ 3 ǌǋǏǐǑ ǈǍǑǈǈ
ǍǌǈǎǋǋǊǈǋ * ǉǌǍǍǋǐ ǉǊǏǑǎ
ǍǌǈǎǑǊǑǋǋ 3 ǋǍǉǎǐ ǈǏǎǉǋ
ǍǌǈǐǊǉǍǎǋ 3 Ǌǐǋǐǎ ǈǎǊǋǌ
ǍǌǈǐǊǉǎǑǋ * ǏǎǏǎǊ ǉǊǌǑǉ
ǍǌǈǐǎǉǌǋǊ 3 ǊǉǉǊǎ ǈǎǋǉǏ
ǍǌǈǐǎǉǎǋǏ * ǎǎǏǍǑ ǉǏǋǎǍ
ǍǌǈǑǎǉǏǈǎ 3 ǉǎǏǍǏ ǈǑǑǋǑ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǑǑǉǉǑǎ 3 ǈǍǊǐǈ ǉǐǍǊǌ
ǍǌǈǑǑǉǊǉǑ * ǈǍǍǍǐ ǊǑǏǍǐ
ǍǌǉǉǌǉǍǋǉ 3 ǉǎǑǏǈ ǈǐǐǌǎ
ǍǌǉǉǌǉǍǍǍ * ǋǍǍǈǏ ǉǏǉǍǎ
Rǈǎǉ
ǍǋǑǑǌǊǈǍǋ 3 ǈǉǐǊǍ ǈǍǌǈǏ
ǍǋǑǑǌǊǋǌǏ * ǈǎǏǌǍ ǈǐǌǏǉ
ǍǌǈǈǋǊǈǎǊ 3 ǈǎǋǏǑ ǈǍǎǋǈ
ǍǌǈǈǋǊǌǋǏ * ǉǌǊǐǑ ǉǋǏǊǈ
ǍǌǈǊǋǊǋǈǉ 3 ǑǏǑǉǏ ǈǏǈǎǑ
ǍǌǈǊǋǊǍǈǊ * ǉǋǐǑǏǉ ǈǑǏǈǋ
ǍǌǈǊǍǊǌǈǏ 3 Ǒǈǉǈǉ ǈǍǋǉǌ
ǍǌǈǊǏǊǌǏǐ 3 ǑǍǎǊǈ ǈǍǋǉǋ
ǍǌǈǊǏǊǎǑǎ * ǉǎǋǑǎǌ ǉǊǊǍǏ
ǍǌǈǋǉǊǍǉǎ 3 ǑǋǎǑǌ ǈǎǈǐǎ
ǍǌǈǋǉǊǐǐǈ * ǉǌǊǊǏǎ ǉǈǏǉǋ
ǍǌǈǋǏǊǊǎǈ 3 ǐǍǈǍǋ ǈǍǌǐǏ
ǍǌǈǋǏǊǌǌǐ * ǉǊǎǐǈǏ ǉǌǈǏǑ
ǍǌǈǋǑǊǉǏǏ 3 ǎǋǋǎǌ ǈǑǉǎǑ
ǍǌǈǋǑǊǌǈǉ * ǉǊǑǌǏǍ ǉǋǎǊǉ
ǍǌǈǍǋǈǌǊǐ 3 ǊǏǎǋǌ ǈǍǉǌǏ
ǍǌǈǍǋǈǎǊǑ * ǏǍǑǌǐ ǈǎǏǊǏ
ǍǌǈǍǑǉǑǊǊ 3 ǉǑǉǍǍ ǈǎǐǍǉ
ǍǌǈǍǑǊǈǏǌ * ǎǐǑǑǈ ǉǎǉǉǌ
ǍǌǈǎǋǉǑǋǏ 3 ǉǐǑǑǉ ǈǌǎǐǏ
ǍǌǈǎǋǊǉǊǊ * ǏǏǏǐǍ ǉǈǉǊǉ
ǍǌǈǎǍǊǈǋǏ 3 ǉǋǎǐǑ ǈǍǎǌǑ
ǍǌǈǎǍǊǈǏǏ * ǎǐǊǊǍ ǉǉǈǋǍ
ǍǌǈǎǏǊǈǊǎ 3 ǉǉǉǐǎ ǈǑǊǈǐ
ǍǌǈǎǏǊǈǎǉ * ǌǌǊǈǍ ǉǏǍǎǎ
ǍǌǈǐǊǈǏǏǉ 3 ǉǊǑǈǏ ǈǍǎǈǈ
ǍǌǈǐǊǈǑǈǉ * ǌǊǊǌǐ ǉǊǍǎǉ
Ǎǌǈǐǎǈǎǈǋ 3 ǉǋǊǊǊ ǈǌǑǋǏ
ǍǌǈǐǎǈǏǋǉ * ǋǍǉǈǏ ǈǑǐǏǎ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǑǈǈǎǍǉ * ǊǎǈǐǏ ǈǎǏǎǎ
ǍǌǈǑǊǈǍǎǐ 3 ǈǊǈǌǏ ǈǋǐǈǌ
ǍǌǈǑǌǈǍǐǈ 3 ǈǍǋǍǍ ǈǍǏǌǉ
ǍǌǈǑǑǈǌǏǐ * ǋǉǌǊǎ ǊǍǍǎǉ
ǍǌǉǉǊǈǏǉǋ 3 ǉǉǈǈǐ ǈǐǑǑǍ
ǍǌǉǉǊǈǏǍǎ * ǈǑǌǏǊ ǉǋǌǍǊ
RǈǎǏ
ǍǋǑǑǌǋǍǎǏ 3 ǈǉǋǎǍ ǈǍǉǊǋ
ǍǋǑǑǌǋǑǏǉ * ǈǎǉǐǎ ǉǉǋǎǋ
ǍǌǈǈǋǋǌǍǍ 3 ǈǊǉǈǊ ǈǏǉǊǋ
ǍǌǈǈǋǋǏǉǑ * ǈǌǍǍǍ ǉǎǊǋǎ
ǍǌǈǈǎǋǐǈǏ 3 ǈǋǍǈǈ ǈǍǉǈǏ
ǍǌǈǊǉǋǎǌǋ 3 ǋǍǋǑǎǈ ǉǊǐǉǋ
ǍǌǈǊǋǋǊǊǊ 3 ǌǌǐǎǈǏ ǈǐǎǐǊ
ǍǌǈǊǋǋǌǉǐ * ǌǑǏǍǏǋ ǉǋǑǊǋ
ǍǌǈǊǏǋǌǍǈ * ǎǐǍǐǏǏ ǉǌǈǌǍ
ǍǌǈǊǏǋǎǋǎ 3 ǎǍǍǏǋǉ ǈǐǏǎǎ
Ǎǌǈǋǉǋǎǌǋ 3 ǏǌǈǈǍǍ ǈǐǐǉǎ
ǍǌǈǋǑǋǊǈǉ 3 ǐǊǎǊǍǈ ǉǉǋǊǈ
ǍǌǈǋǑǋǍǊǋ * ǐǋǋǎǊǍ ǊǉǍǍǌ
ǍǌǈǍǋǉǌǏǊ 3 ǍǊǈǐǉǉ ǈǌǊǌǋ
ǍǌǈǍǋǉǎǍǑ * ǍǍǈǋǈǉ ǈǐǍǉǎ
ǍǌǈǍǍǊǑǐǏ 3 ǌǐǌǈǍǋ ǉǉǑǏǊ
ǍǌǈǍǏǊǏǊǍ 3 ǌǋǎǌǊǐ ǉǉǍǊǉ
ǍǌǈǍǏǊǑǉǊ * ǍǉǑǑǋǉ ǉǑǍǐǎ
ǍǌǈǎǑǊǏǑǉ 3 ǊǎǋǐǊǐ ǈǏǌǈǌ
ǍǌǈǐǌǉǍǊǊ 3 ǉǊǏǏǏǎ ǉǋǈǌǋ
ǍǌǈǐǌǉǏǈǐ * ǉǐǋǏǐǋ ǊǍǍǉǌ
ǍǌǈǐǐǉǍǑǎ 3 ǉǌǌǐǋǑ ǈǎǋǎǑ
ǍǌǈǑǊǉǎǉǉ 3 ǉǉǑǈǏǉ ǈǌǈǍǋ
ǍǌǈǑǊǉǎǍǍ * ǉǏǎǐǐǈ ǈǐǈǌǍ
ǍǌǈǑǌǉǏǋǊ 3 ǉǉǌǌǈǈ ǈǍǋǈǉ
ǍǌǈǑǌǉǏǎǏ * ǉǋǑǊǋǋ ǈǐǏǊǋ
ǍǌǈǑǍǉǍǍǐ 3 ǉǉǊǈǏǏ ǈǐǐǋǎ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǑǎǉǏǌǉ 3 ǉǉǍǏǌǌ ǉǊǉǑǊ
ǍǌǈǑǐǉǐǉǎ 3 ǉǊǐǐǑǑ Ǌǌǌǌǈ
ǍǌǈǑǑǉǋǏǎ 3 ǉǈǑǌǎǈ ǊǌǎǎǑ
ǍǌǈǑǑǉǌǈǈ * ǉǌǉǑǎǐ ǋǈǎǏǊ
ǍǌǉǉǉǉǍǑǈ 3 ǏǉǌǏǐ ǈǏǍǌǏ
Ǎǌǉǉǉǉǎǋǌ * ǉǊǎǋǈǋ ǉǋǈǏǈ
ǍǌǉǉǋǉǋǐǊ 3 ǏǍǈǏǌ ǈǍǌǈǊ
ǍǌǉǉǋǉǌǉǏ * ǑǏǌǋǈ ǉǈǎǌǎ
RǈǎǑ
ǍǋǑǑǊǊǐǑǍ 3 ǈǏǍǎǑ ǈǑǑǑǐ
ǍǋǑǑǌǊǈǑǈ 3 ǈǌǑǉǉ ǈǍǉǊǏ
ǍǋǑǑǌǊǌǈǎ * ǈǎǉǐǉ ǈǎǑǈǎ
ǍǌǈǈǋǊǌǑǈ * ǉǍǎǉǏ ǉǌǈǐǑ
ǍǌǈǊǋǊǋǌǊ 3 ǊǌǌǋǑǌ ǈǎǌǎǑ
ǍǌǈǊǋǊǍǎǈ * ǋǉǎǋǏǋ ǈǐǏǑǉ
ǍǌǈǊǏǊǍǌǍ 3 ǉǏǑǌǋǌ ǈǎǎǐǑ
ǍǌǈǊǏǊǏǍǌ * ǊǌǎǑǉǉ ǉǈǐǈǍ
ǍǌǈǋǉǊǌǌǎ 3 ǉǋǊǎǌǍ ǈǎǎǈǎ
ǍǌǈǋǉǊǏǎǈ * ǊǌǊǈǊǏ ǉǉǉǎǎ
ǍǌǈǋǏǊǊǑǐ 3 ǑǉǊǍǐ ǈǍǍǍǑ
ǍǌǈǋǏǊǍǈǎ * ǉǎǉǊǉǉ ǉǊǈǉǋ
ǍǌǈǋǑǊǊǉǋ 3 ǏǏǋǐǎ ǈǑǎǌǉ
ǍǌǈǍǋǈǌǎǌ 3 ǍǌǊǊǈ ǈǌǋǑǉ
ǍǌǈǍǋǈǎǐǏ * ǏǎǏǉǎ ǈǏǉǍǍ
ǍǌǈǍǑǉǑǍǏ 3 ǌǈǉǋǋ ǈǎǊǎǌ
ǍǌǈǍǑǊǉǊǈ * ǌǎǈǋǈ Ǌǌǐǉǌ
ǍǌǈǎǑǉǑǈǑ 3 ǉǈǈǊǎ ǉǏǈǈǐ
ǍǌǈǐǊǈǐǈǎ 3 ǊǏǐǐǐ ǈǍǑǉǑ
ǍǌǈǐǊǈǐǌǎ * ǊǐǍǊǌ ǉǈǎǍǏ
Ǎǌǈǐǎǈǎǋǐ 3 ǋǈǉǋǌ ǈǍǈǋǑ
ǍǌǈǐǎǈǎǏǋ * ǍǑǌǈǐ ǈǐǏǎǎ
ǍǌǈǑǎǈǍǎǉ 3 ǋǌǌǐǈ ǉǉǈǎǌ
ǍǌǉǉǊǈǎǉǎ 3 ǊǉǏǉǎ ǈǏǑǏǊ






.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǑǑǌǋǍǎǏ 3 ǊǈǏǉǌ ǈǌǊǍǐ
ǍǋǑǑǌǋǑǏǉ * ǊǑǍǑǉ ǈǑǐǌǏ
ǍǌǈǈǋǋǌǍǍ 3 ǏǑǐǍǈ ǈǎǏǏǍ
ǍǌǈǈǋǋǏǉǑ * ǐǍǏǈǈ ǉǍǍǈǉ
ǍǌǈǈǎǋǐǈǏ 3 ǉǈǎǈǐǏ ǈǌǌǉǌ
ǍǌǈǊǉǋǎǌǋ 3 ǉǐǐǑǑǍ ǉǋǍǊǋ
ǍǌǈǊǋǋǊǊǊ 3 ǉǏǍǉǑǌ ǈǎǐǑǈ
ǍǌǈǊǋǋǌǉǐ * ǊǉǉǎǍǍ ǉǊǐǌǎ
ǍǌǈǊǏǋǌǍǈ * ǉǐǊǈǋǌ ǉǊǑǋǐ
ǍǌǈǊǏǋǎǋǎ 3 ǉǎǌǌǌǐ ǈǏǎǍǋ
Ǎǌǈǋǉǋǎǌǋ 3 ǉǊǉǑǐǋ ǈǏǍǈǍ
ǍǌǈǋǑǋǊǈǉ 3 ǐǑǉǈǑ ǈǐǑǊǎ
ǍǌǈǋǑǋǍǊǋ * ǉǊǉǈǊǈ ǉǐǐǋǐ
ǍǌǈǍǋǉǌǏǊ 3 ǋǐǍǎǐ ǈǋǋǑǍ
ǍǌǈǍǋǉǎǍǑ * ǐǑǋǋǏ ǈǏǌǊǍ
ǍǌǈǍǏǊǑǉǊ * ǏǏǏǌǊ ǊǈǉǊǑ
ǍǌǈǎǑǊǏǑǉ 3 ǊǉǊǌǋ ǈǎǍǐǋ
ǍǌǈǐǌǉǍǊǊ 3 ǋǍǌǑǏ ǉǈǐǑǎ
ǍǌǈǐǌǉǏǈǐ * ǌǑǐǏǍ ǊǏǌǏǊ
ǍǌǈǐǐǉǍǑǎ 3 ǈǉǉǎǑ ǈǍǊǌǏ
ǍǌǈǑǊǉǎǉǉ 3 ǈǏǏǉǈ ǈǋǋǉǋ
ǍǌǈǑǊǉǎǍǍ * ǊǑǌǎǈ ǈǏǊǊǊ
ǍǌǈǑǌǉǏǋǊ 3 ǈǑǉǐǊ ǈǍǉǉǎ
ǍǌǈǑǌǉǏǎǏ * ǋǌǍǊǈ ǈǐǊǐǉ
ǍǌǈǑǍǉǍǍǐ 3 ǉǐǋǏǈ ǈǏǌǈǏ
ǍǌǈǑǍǉǍǐǉ * ǌǏǍǌǏ ǉǌǐǍǍ
ǍǌǈǑǎǉǏǌǉ 3 ǉǈǋǏǌ ǉǈǋǌǈ
ǍǌǈǑǑǉǌǈǈ * ǊǏǈǋǍ ǋǐǉǎǎ
ǍǌǉǉǋǉǋǐǊ 3 ǉǉǌǋǈ ǈǌǏǉǊ
ǍǌǉǉǋǉǌǉǏ * Ǌǎǎǌǌ ǈǑǉǈǐ
RǉǈǊ
ǍǋǑǑǌǊǈǍǋ 3 ǈǎǑǌǍ ǈǌǋǍǏ
ǍǋǑǑǌǊǋǌǏ * ǈǊǐǍǊ ǈǏǐǋǏ
ǍǌǈǈǋǊǈǎǊ 3 ǈǐǉǍǌ ǈǍǊǋǋ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǊǋǊǋǈǉ 3 ǉǉǏǉǋǌ ǈǎǊǐǑ
ǍǌǈǊǋǊǍǈǊ * ǉǋǍǉǐǊ ǈǑǍǋǋ
ǍǌǈǊǍǊǌǈǏ 3 ǉǌǊǐǌǐ ǈǍǋǉǍ
ǍǌǈǊǏǊǌǏǐ 3 ǉǋǑǐǊǋ ǈǍǑǏǍ
ǍǌǈǊǏǊǎǑǎ * ǉǏǈǉǉǎ ǉǊǐǊǌ
ǍǌǈǋǉǊǍǉǎ 3 ǉǍǋǉǏǉ ǈǎǉǏǉ
ǍǌǈǋǉǊǐǐǈ * ǉǑǉǉǐǋ ǉǈǉǐǈ
ǍǌǈǋǏǊǊǎǈ 3 ǉǋǋǋǎǋ ǈǍǑǐǏ
ǍǌǈǋǏǊǌǌǐ * ǉǏǐǍǈǉ ǉǋǌǊǊ
ǍǌǈǋǑǊǉǏǏ 3 ǉǉǎǑǋǈ ǉǈǊǏǍ
ǍǌǈǋǑǊǌǈǉ * ǉǏǎǑǏǎ ǉǋǐǍǑ
ǍǌǈǍǋǈǌǊǐ 3 ǎǉǎǋǍ ǈǌǍǎǎ
ǍǌǈǍǋǈǎǊǑ * ǑǏǐǍǎ ǈǎǉǏǏ
ǍǌǈǍǑǉǑǊǊ 3 ǋǐǑǊǍ ǈǎǌǍǉ
ǍǌǈǍǑǊǈǏǌ * ǏǏǎǑǋ ǉǌǑǎǈ
ǍǌǈǎǋǉǑǋǏ 3 ǌǊǍǌǎ ǈǌǐǊǉ
ǍǌǈǎǋǊǉǊǊ * ǏǏǊǎǋ ǈǑǈǍǐ
ǍǌǈǎǍǊǈǋǏ 3 ǊǊǏǊǍ ǈǍǐǌǊ
ǍǌǈǎǍǊǈǏǏ * ǐǎǌǏǈ ǉǈǍǌǎ
ǍǌǈǎǏǊǈǊǎ 3 ǋǈǎǊǎ ǉǈǎǈǋ
ǍǌǈǎǏǊǈǎǉ * ǏǍǐǑǍ Ǌǈǈǋǋ
ǍǌǈǎǑǉǐǏǌ 3 ǊǑǈǋǉ ǉǑǈǊǏ
ǍǌǈǐǊǈǏǏǉ 3 ǊǈǎǊǏ ǈǎǉǈǈ
ǍǌǈǐǊǈǑǈǉ * ǊǑǐǍǈ ǉǊǉǎǍ
Ǎǌǈǐǎǈǎǈǋ 3 ǈǐǈǍǋ ǈǍǋǊǐ
ǍǌǈǐǎǈǏǋǉ * ǊǍǐǑǋ ǉǈǐǌǐ
ǍǌǈǑǈǈǍǌǊ 3 ǉǌǐǈǋ ǈǋǍǋǈ
ǍǌǈǑǈǈǎǍǉ * ǌǉǊǉǈ ǈǎǋǎǋ
ǍǌǈǑǊǈǍǎǐ 3 ǉǋǐǎǋ ǈǋǎǈǋ
ǍǌǈǑǌǈǍǐǈ 3 ǈǍǑǌǈ ǈǍǏǉǈ
ǍǌǈǑǎǈǎǑǉ 3 ǈǌǉǑǎ ǉǏǊǎǎ
ǍǌǈǑǑǈǌǍǋ 3 ǉǏǈǌǑ ǉǐǍǑǑ
ǍǌǈǑǑǈǌǏǐ * ǋǉǑǈǏ ǊǌǐǑǊ
ǍǌǉǉǊǈǏǉǋ 3 ǈǋǋǈǑ ǈǑǐǋǍ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
Rǉǈǎ
ǍǋǑǑǌǋǏǉǋ 3 ǈǏǈǐǉ ǈǉǑǉǐ
ǍǋǑǑǌǌǈǊǑ * ǈǑǏǐǑ ǈǐǎǊǌ
ǍǌǈǈǋǋǌǐǑ 3 ǈǏǈǏǑ ǈǎǏǋǈ
ǍǌǈǈǋǋǏǏǉ * ǉǎǐǐǊ ǉǌǌǊǏ
ǍǌǈǈǎǋǍǍǎ 3 ǈǋǍǉǊ ǈǌǋǑǉ
ǍǌǈǈǎǋǏǍǊ * ǈǎǌǋǋ ǈǐǊǌǐ
ǍǌǈǊǋǋǊǍǑ 3 ǏǌǑǋǐ ǈǎǍǏǏ
ǍǌǈǊǋǋǌǏǐ * ǏǉǑǈǐ ǉǊǐǎǑ
ǍǌǈǊǏǋǍǈǐ * ǉǈǏǉǊǋ ǉǊǍǑǑ
ǍǌǈǊǏǋǎǏǉ 3 ǉǈǌǑǈǏ ǈǏǏǌǉ
Ǎǌǈǋǉǋǋǌǎ 3 ǉǉǐǏǏǉ ǈǍǐǑǈ
ǍǌǈǋǉǋǌǍǉ * ǉǊǍǊǉǊ ǉǊǐǎǊ
ǍǌǈǋǏǋǉǋǎ * ǉǊǊǌǈǈ ǉǊǋǉǉ
ǍǌǈǋǏǋǌǊǉ 3 ǉǊǑǍǉǉ ǈǐǈǌǌ
ǍǌǈǋǑǋǉǎǎ 3 ǉǌǏǉǊǎ ǈǐǋǑǎ
ǍǌǈǋǑǋǍǐǉ * ǉǐǎǐǈǐ ǉǏǍǍǉ
ǍǌǈǍǋǉǍǈǏ 3 ǏǌǎǍǊ ǈǋǏǏǏ
ǍǌǈǍǋǉǏǉǏ * ǉǉǎǐǏǐ ǈǐǏǍǊ
ǍǌǈǍǍǋǈǊǊ 3 ǍǎǑǏǊ ǉǈǉǈǌ
ǍǌǈǍǏǊǏǎǈ 3 ǍǏǎǈǌ ǈǑǊǏǎ
ǍǌǈǎǋǋǉǋǊ 3 ǌǉǑǑǑ ǈǎǉǊǌ
ǍǌǈǎǋǋǊǎǊ * ǐǈǋǊǍ ǉǏǊǉǍ
ǍǌǈǎǑǊǐǊǎ 3 ǊǎǐǊǋ ǈǎǋǋǈ
ǍǌǈǐǌǉǍǍǏ 3 Ǌǋǋǌǋ ǉǋǑǐǈ
ǍǌǈǐǌǉǏǎǎ * ǊǉǑǉǌ ǊǈǌǊǊ
ǍǌǈǐǎǉǍǌǊ 3 Ǌǐǉǈǐ ǈǏǈǍǋ
Ǎǌǈǐǐǉǎǋǉ 3 ǉǑǊǋǉ ǈǍǈǑǏ
Ǎǌǈǐǐǉǎǎǎ * ǊǈǈǊǋ ǈǑǈǎǊ
ǍǌǈǑǍǉǎǉǑ 3 ǈǈǍǑǐ ǈǎǌǎǑ
ǍǌǈǑǍǉǎǌǊ * ǈǋǉǎǉ ǉǊǈǍǏ
ǍǌǈǑǐǉǐǍǉ 3 ǋǈǏǋǎ ǊǊǎǈǈ
ǍǌǈǑǑǉǌǋǏ 3 ǋǈǍǈǍ ǉǑǐǎǑ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǑǑǌǊǎǐǋ 3 ǈǈǌǌǊ ǈǋǌǑǊ
ǍǋǑǑǌǋǈǐǎ * ǈǑǋǌǐ ǈǎǎǊǏ
ǍǌǈǈǋǊǏǉǌ 3 ǈǍǉǋǑ ǈǎǍǑǎ
ǍǌǈǈǋǊǑǍǑ * ǈǉǐǍǐ ǈǏǐǊǍ
ǍǌǈǊǉǋǌǊǊ 3 ǋǉǈǏǌ ǉǊǍǎǍ
ǍǌǈǊǋǊǎǎǑ 3 ǌǎǎǊǐ ǈǏǎǉǊ
ǍǌǈǊǋǊǐǉǐ * ǏǌǑǏǏ ǉǉǊǊǏ
ǍǌǈǊǏǊǑǊǊ 3 Ǎǐǐǋǐ ǈǌǐǍǌ
ǍǌǈǊǏǋǈǎǉ * ǎǏǑǊǏ ǉǈǊǍǎ
ǍǌǈǋǉǋǈǎǏ 3 ǎǍǍǐǉ ǈǍǉǊǊ
ǍǌǈǋǉǋǉǏǊ * ǏǎǊǊǉ ǉǈǋǍǌ
ǍǌǈǋǏǊǐǈǌ * ǑǑǋǋǑ ǉǉǐǍǈ
ǍǌǈǋǏǊǑǊǊ 3 ǍǎǌǏǎ ǈǎǌǑǍ
ǍǌǈǋǑǊǏǊǋ 3 ǏǏǐǊǑ ǈǑǑǌǈ
ǍǌǈǋǑǋǈǈǋ * ǎǍǏǍǈ ǉǑǌǎǈ
ǍǌǈǍǋǈǐǎǌ 3 ǊǎǍǍǑ ǈǍǉǊǉ
ǍǌǈǍǋǉǈǉǉ * ǍǏǌǐǐ ǈǎǑǍǍ
ǍǌǈǍǑǊǋǎǎ 3 ǊǐǎǑǋ ǈǑǐǎǑ
ǍǌǈǍǑǊǎǋǎ * ǋǋǏǈǌ ǉǎǎǈǐ
ǍǌǈǎǋǊǌǑǎ 3 ǉǐǊǊǉ ǈǍǈǋǌ
ǍǌǈǎǋǊǏǌǑ * ǉǈǐǍǉ ǉǌǏǈǍ
ǍǌǈǎǍǊǊǋǑ 3 ǈǑǍǊǉ ǈǌǑǌǎ
ǍǌǈǎǍǊǍǌǉ * ǋǏǑǐǈ ǉǈǑǎǏ
ǍǌǈǎǏǊǊǐǉ 3 ǉǌǍǑǎ ǈǎǉǉǍ
ǍǌǈǎǏǊǌǐǈ * ǋǑǐǐǎ ǉǉǏǌǋ
ǍǌǈǎǑǊǉǑǉ 3 ǉǍǍǌǊ ǉǉǐǌǋ
ǍǌǈǐǌǉǊǏǎ * ǊǐǑǊǌ ǊǐǎǍǊ
ǍǌǈǐǐǉǊǍǎ 3 ǈǍǏǉǋ ǈǌǏǑǑ
ǍǌǈǐǐǉǊǑǉ * ǉǉǈǏǉ ǈǐǎǊǈ
ǍǌǈǑǈǉǈǋǐ 3 ǈǋǋǉǎ ǈǋǊǑǋ
ǍǌǈǑǈǉǐǊǊ * ǉǍǑǈǉ ǉǉǌǐǋ
ǍǌǈǑǊǉǈǐǐ 3 ǈǊǉǋǏ ǈǋǋǉǋ
ǍǌǈǑǊǉǋǊǍ * ǈǎǐǐǈ ǈǎǍǌǏ
ǍǌǈǑǌǉǈǏǐ 3 ǈǌǊǍǈ ǈǌǏǍǐ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǑǎǉǊǌǊ 3 ǈǊǎǋǎ ǉǈǏǏǎ
ǍǌǈǑǎǉǌǎǋ * ǊǑǌǏǋ ǉǑǌǋǈ
ǍǌǈǑǐǉǋǊǎ 3 ǉǐǏǊǐ ǉǌǌǋǍ
ǍǌǈǑǐǉǍǌǏ * ǌǎǍǏǋ ǊǎǐǑǋ
ǍǌǈǑǑǈǎǋǉ * ǉǉǎǍǌ ǊǌǏǋǎ
ǍǌǉǉǉǉǈǍǍ 3 ǈǉǐǉǌ ǈǍǍǍǊ
ǍǌǉǉǉǉǊǐǏ * ǉǏǐǏǌ ǉǉǋǌǑ
ǍǌǉǉǋǈǑǐǈ 3 ǈǈǑǍǍ ǈǍǈǐǑ
ǍǌǉǉǋǉǈǉǍ * ǈǎǌǍǉ ǈǑǌǍǑ
ǍǌǉǉǌǈǐǍǋ 3 ǈǊǋǌǈ ǈǏǈǌǐ
Ǎǌǉǉǌǈǐǐǉ * ǈǋǈǉǋ ǉǊǎǋǋ
Rǉǈǐ
ǍǋǑǑǌǊǑǈǑ 3 ǈǋǈǈǐ ǈǋǏǊǉ
ǍǋǑǑǌǋǊǈǌ * ǈǐǋǉǎ ǈǎǐǈǎ
ǍǌǈǈǋǊǏǐǍ 3 ǊǑǋǑǈ ǈǎǌǎǊ
ǍǌǈǈǋǋǈǎǍ * Ǌǎǋǈǈ ǈǑǉǋǑ
ǍǌǈǈǎǊǍǎǌ 3 ǋǋǋǑǎ ǈǌǍǎǏ
ǍǌǈǈǎǊǍǑǑ * ǎǊǎǏǈ ǈǐǊǐǊ
ǍǌǈǊǉǋǌǑǊ 3 ǌǉǑǊǐ ǈǑǌǑǊ
ǍǌǈǊǋǊǏǌǉ 3 ǌǈǎǑǏ ǈǍǑǏǊ
ǍǌǈǊǋǊǑǌǊ * ǎǏǍǑǐ ǉǈǊǍǉ
ǍǌǈǊǏǊǑǑǊ 3 ǌǎǋǌǌ ǈǍǉǑǊ
ǍǌǈǊǏǋǉǏǐ * ǏǈǊǉǈ ǉǉǋǌǍ
ǍǌǈǋǉǋǉǋǏ 3 ǊǑǈǌǐ ǈǌǎǏǊ
ǍǌǈǋǉǋǊǐǐ * ǎǊǊǏǌ ǉǈǌǑǏ
ǍǌǈǋǏǊǐǎǌ * ǌǉǋǏǐ ǉǉǉǐǋ
ǍǌǈǋǏǊǑǍǏ 3 ǉǐǎǌǑ ǈǏǈǎǋ
ǍǌǈǋǑǊǏǑǋ 3 ǉǏǏǐǐ ǈǑǐǍǑ
ǍǌǈǍǋǈǑǋǎ 3 ǈǎǍǉǍ ǈǌǉǋǏ
ǍǌǈǍǋǉǉǋǎ * ǉǋǌǉǏ ǈǍǏǊǌ
ǍǌǈǍǏǊǍǋǎ * ǉǎǉǎǏ ǉǑǑǐǐ
ǍǌǈǎǑǊǊǎǉ 3 ǈǈǏǊǈ ǉǊǍǎǊ
Ǎǌǈǐǌǉǉǋǌ 3 ǉǎǐǉǌ ǉǍǑǍǌ
ǍǌǈǐǌǉǋǑǌ * ǈǌǐǎǐ ǊǈǏǌǍ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǑǍǉǈǌǏ 3 ǈǐǎǋǌ ǈǏǏǌǈ
ǍǌǈǑǍǉǈǏǉ * ǉǎǉǉǋ ǉǉǐǊǎ
ǍǌǈǑǎǉǉǈǊ 3 ǉǋǏǈǐ ǉǉǏǑǊ
ǍǌǈǑǐǉǉǐǌ 3 ǉǋǊǍǉ ǉǌǉǎǍ
ǍǌǉǉǊǉǈǊǍ 3 ǈǍǊǋǊ ǈǎǋǋǋ
ǍǌǉǉǊǉǈǎǊ * ǈǈǑǉǉ ǉǋǏǎǐ
ǍǌǉǉǌǈǑǉǎ 3 ǈǋǏǋǋ ǈǎǉǈǍ
ǍǌǉǉǌǈǑǌǉ * ǈǎǉǌǈ ǉǌǑǉǎ
RǉǉǊ
ǍǋǑǑǊǋǈǈǊ 3 ǈǋǍǊǐ ǉǈǌǎǍ
ǍǋǑǑǌǊǉǑǎ 3 ǈǌǑǊǋ ǈǍǈǐǍ
ǍǋǑǑǌǊǍǐǉ * ǈǈǍǐǉ ǈǏǊǍǏ
ǍǌǈǈǋǊǊǏǊ 3 ǈǑǊǏǎ ǈǎǍǏǏ
ǍǌǈǈǋǊǎǍǑ * ǉǈǌǈǋ ǈǐǐǉǊ
ǍǌǈǊǉǊǋǐǊ 3 ǎǍǌǎǎ ǈǑǊǏǏ
ǍǌǈǊǉǊǍǑǉ * Ǐǐǌǌǈ ǉǐǏǉǌ
ǍǌǈǊǍǊǋǋǈ 3 ǏǈǉǊǉ ǈǎǉǉǋ
ǍǌǈǊǍǊǎǊǋ * ǑǐǊǏǐ ǊǉǏǍǌ
ǍǌǈǊǑǊǌǎǏ 3 ǎǎǊǊǊ ǈǎǌǏǊ
ǍǌǈǊǑǊǎǏǏ * ǑǌǍǋǑ ǈǑǐǌǎ
ǍǌǈǋǉǊǋǈǑ 3 ǏǑǏǊǎ ǈǍǊǎǋ
ǍǌǈǋǉǊǎǌǌ * ǏǊǏǈǌ ǉǈǌǉǍ
ǍǌǈǋǋǊǊǏǎ 3 ǏǍǉǐǎ ǉǈǊǑǉ
ǍǌǈǋǏǊǌǉǈ 3 ǎǊǑǊǐ ǈǏǏǍǎ
ǍǌǈǋǏǊǎǐǊ * ǐǋǌǎǑ ǉǊǏǎǈ
ǍǌǈǋǑǊǋǊǈ 3 ǍǍǍǊǑ ǉǉǎǍǌ
ǍǌǈǋǑǊǍǉǏ * Ǒǉǈǋǈ ǉǏǏǈǋ
ǍǌǈǍǉǈǍǍǍ 3 ǋǊǏǈǍ ǈǎǈǎǏ
ǍǌǈǍǉǈǏǎǏ * ǑǐǉǋǊ ǉǊǈǐǈ
ǍǌǈǍǍǉǑǊǑ 3 ǌǉǐǎǏ ǈǐǋǍǍ
ǍǌǈǍǍǊǈǐǐ * ǎǐǊǉǐ Ǌǉǎǈǈ
ǍǌǈǎǑǊǈǌǑ 3 ǈǈǈǋǐ ǉǐǋǐǍ
ǍǌǈǐǌǈǏǉǋ 3 Ǎǈǐǈǎ ǉǉǊǈǍ
ǍǌǈǐǌǈǑǊǊ * ǌǉǎǈǉ ǉǑǈǎǑ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǐǐǈǏǑǊ * Ǌǌǌǉǐ ǉǈǐǍǉ
ǍǌǈǑǈǈǎǉǍ 3 ǈǐǍǍǉ ǈǋǌǏǑ
ǍǌǈǑǌǈǎǍǊ 3 ǈǑǐǐǊ ǈǌǏǐǐ
ǍǌǈǑǌǈǑǊǊ * ǈǑǏǏǑ ǉǉǍǌǈ
ǍǌǈǑǎǈǍǊǎ 3 ǈǋǋǋǌ ǉǈǉǊǉ
ǍǌǈǑǎǈǐǉǑ * ǈǌǉǊǊ ǉǍǏǉǈ
ǍǌǈǑǐǈǍǐǉ * ǌǎǍǊǋ ǉǏǉǐǐ
ǍǌǈǑǐǈǎǌǊ 3 ǉǐǌǌǈ ǉǎǋǏǑ
ǍǌǈǑǑǈǋǑǍ 3 ǊǈǋǎǍ ǉǐǌǊǐ
ǍǌǈǑǑǈǌǉǐ * ǊǊǏǑǍ ǊǌǋǊǑ
ǍǌǉǉǉǈǍǈǎ 3 ǈǏǊǊǏ ǈǎǌǋǋ
ǍǌǉǉǉǈǐǍǋ * ǊǉǌǉǊ ǉǊǑǊǎ
ǍǌǉǉǋǈǌǍǋ 3 ǈǊǍǌǎ ǈǎǑǋǈ
Ǎǌǉǉǋǈǌǐǐ * ǉǌǏǏǋ ǉǉǏǉǌ
Rǉǉǌ
ǍǋǑǑǊǊǑǋǈ 3 ǈǊǊǐǍ ǉǊǎǊǊ
ǍǋǑǑǌǊǉǊǎ 3 ǉǍǋǉǎ ǈǌǑǌǑ
ǍǋǑǑǌǊǌǎǍ * ǈǉǍǎǉ ǈǏǈǊǐ
ǍǌǈǈǋǊǊǈǈ 3 ǈǐǎǐǊ ǈǏǌǎǌ
ǍǌǈǈǋǊǍǌǎ * ǈǍǉǏǎ ǉǍǑǍǋ
ǍǌǈǈǎǊǌǏǋ 3 ǈǍǊǑǋ ǈǌǍǈǍ
ǍǌǈǈǎǊǍǈǐ * ǈǏǈǏǎ ǈǐǈǏǍ
ǍǌǈǊǉǊǊǎǈ 3 ǉǑǊǏǊ ǈǏǎǑǉ
ǍǌǈǊǉǊǌǉǏ * ǈǊǍǌǌ ǉǌǑǌǊ
ǍǌǈǊǍǊǊǉǎ 3 ǉǍǌǋǌ ǈǐǉǐǉ
ǍǌǈǊǍǊǌǌǏ * ǋǎǍǈǊ ǈǐǐǊǌ
ǍǌǈǊǑǊǋǊǐ 3 ǍǏǍǏǊ ǈǍǏǐǏ
ǍǌǈǊǑǊǍǈǊ * ǏǏǊǉǈ ǉǈǌǊǏ
ǍǌǈǋǉǊǌǈǑ 3 ǎǌǉǐǉ ǈǍǉǍǋ
ǍǌǈǋǉǊǏǈǊ * ǏǏǍǑǍ ǉǉǈǎǈ
ǍǌǈǋǋǊǉǍǐ 3 ǌǌǑǍǎ ǉǎǏǌǈ
ǍǌǈǋǋǊǌǉǐ * ǋǍǍǌǋ ǉǐǐǐǏ
ǍǌǈǋǏǊǋǋǋ 3 ǎǋǋǍǋ ǈǍǎǌǏ
ǍǌǈǋǏǊǍǎǌ * ǐǏǈǈǎ ǉǊǍǐǏ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǋǑǊǌǍǑ * ǉǈǉǋǐǏ ǉǋǎǎǌ
ǍǌǈǍǉǈǌǈǈ 3 ǋǎǉǈǑ ǈǎǊǍǈ
ǍǌǈǍǉǈǍǑǉ * ǏǎǌǋǍ ǉǉǎǌǈ
ǍǌǈǍǍǉǐǐǐ 3 ǋǎǏǋǈ ǈǏǉǏǋ
ǍǌǈǍǍǊǈǌǉ * ǍǈǑǌǋ ǉǎǈǍǉ
ǍǌǈǎǑǉǑǌǌ 3 ǊǉǈǈǏ ǉǏǌǑǑ
Ǎǌǈǐǌǈǎǈǈ 3 ǈǎǌǌǏ ǉǉǉǌǌ
ǍǌǈǐǌǈǏǌǐ * ǊǍǈǈǍ ǉǍǏǊǈ
ǍǌǈǐǐǈǎǌǍ 3 ǈǈǋǌǐ ǈǌǈǉǎ
ǍǌǈǐǐǈǐǍǌ * ǊǋǑǐǍ ǈǐǍǐǏ
ǍǌǈǑǈǈǍǏǏ 3 ǈǑǍǑǉ ǈǋǊǌǈ
ǍǌǈǑǌǈǎǉǏ 3 ǈǋǍǑǌ ǈǍǉǉǉ
ǍǌǈǑǌǈǐǎǊ * ǈǍǌǐǌ ǈǑǑǏǉ
ǍǌǈǑǍǈǐǊǊ 3 ǈǍǍǈǐ ǈǐǈǍǌ
ǍǌǈǑǍǈǐǌǎ * ǈǉǐǑǐ ǉǌǏǈǌ
ǍǌǈǑǎǈǌǑǉ 3 ǈǊǋǊǉ ǈǏǏǋǋ
ǍǌǈǑǎǈǏǎǉ * ǊǏǎǉǈ ǉǑǋǏǌ
ǍǌǈǑǐǈǋǑǉ * ǋǑǎǎǍ ǊǈǍǈǍ
ǍǌǈǑǐǈǌǌǑ 3 ǈǏǎǑǊ ǉǍǈǌǏ
ǍǌǉǉǊǈǍǐǈ 3 ǉǊǏǎǊ ǈǐǑǍǐ
ǍǌǉǉǌǈǍǐǏ 3 ǈǈǉǐǉ ǈǎǐǐǊ
ǍǌǉǉǌǈǎǉǍ * ǉǎǈǊǌ ǉǋǎǏǐ
RǉǊǍ
ǍǌǈǈǋǊǊǈǈ 3 ǉǍǐǊǉǐ ǈǐǍǊǍ
ǍǌǈǈǎǊǌǏǋ 3 ǉǍǊǏǌǋ ǈǍǈǊǏ
ǍǌǈǈǎǊǍǈǐ * ǊǊǌǍǎǌ ǈǐǋǎǑ
ǍǌǈǊǉǊǊǎǈ 3 ǏǎǈǍǏ ǈǐǐǉǋ
ǍǌǈǊǉǊǌǉǏ * ǉǉǌǑǑǋ ǉǎǈǍǏ
ǍǌǈǊǍǊǌǌǏ * ǑǎǈǊǎ ǈǋǋǋǋ
ǍǌǈǊǑǊǋǊǐ 3 ǌǌǋǑǊ ǈǉǏǌǈ
ǍǌǈǊǑǊǍǈǊ * ǐǌǊǈǊ ǈǍǌǐǍ
ǍǌǈǋǉǊǌǈǑ 3 ǍǊǊǍǈ ǈǍǍǈǑ
ǍǌǈǋǉǊǏǈǊ * ǑǈǊǈǐ ǉǈǐǎǍ
ǍǌǈǋǋǊǉǍǐ 3 ǋǉǍǉǏ ǉǎǈǑǌ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǋǏǊǋǋǋ 3 ǋǍǉǐǌ ǈǎǈǑǈ
ǍǌǈǋǏǊǍǎǌ * ǉǈǈǏǋǊ ǉǌǐǉǊ
ǍǌǈǋǑǊǊǌǐ 3 ǋǊǑǈǊ ǈǑǈǑǍ
ǍǌǈǋǑǊǌǍǑ * ǐǏǏǍǍ ǉǋǐǉǋ
ǍǌǈǍǉǈǌǈǈ 3 ǉǏǊǐǉ ǈǏǏǋǉ
ǍǌǈǍǉǈǍǑǉ * ǍǌǈǈǑ ǉǉǋǌǍ
ǍǌǈǍǍǉǐǐǐ 3 ǈǊǏǎǉ ǈǏǋǈǏ
ǍǌǈǍǍǊǈǌǉ * ǈǍǐǍǐ ǉǎǍǌǐ
ǍǌǈǎǑǉǑǌǌ 3 ǋǍǍǈǊ ǉǎǏǊǏ
Ǎǌǈǐǌǈǎǈǈ 3 ǉǈǈǌǏ ǉǉǏǑǋ
ǍǌǈǐǌǈǏǌǐ * ǊǉǋǍǏ ǉǎǉǋǌ
ǍǌǈǐǐǈǎǌǍ 3 ǈǏǊǋǍ ǈǍǊǍǊ
ǍǌǈǐǐǈǐǍǌ * ǊǌǈǌǏ ǉǉǋǍǋ
ǍǌǈǑǈǈǍǏǏ 3 ǈǎǈǑǉ ǈǌǉǏǎ
ǍǌǈǑǌǈǎǉǏ 3 ǉǈǏǑǋ ǈǍǊǌǊ
ǍǌǈǑǌǈǐǎǊ * ǉǎǊǑǐ ǉǈǌǈǊ
ǍǌǈǑǍǈǐǊǊ 3 ǉǌǌǎǌ ǈǐǎǎǋ
ǍǌǈǑǍǈǐǌǎ * ǌǈǉǑǏ ǉǋǎǑǊ
ǍǌǈǑǎǈǌǑǉ 3 ǉǎǎǌǑ ǈǏǑǐǏ
ǍǌǈǑǎǈǏǎǉ * ǍǏǊǏǊ ǉǐǎǈǋ
ǍǌǈǑǐǈǋǑǉ * ǎǏǎǈǋ ǊǊǊǏǈ
ǍǌǈǑǐǈǌǌǑ 3 ǋǐǏǎǌ Ǌǈǋǋǌ
ǍǌǉǉǊǈǍǐǈ 3 ǈǉǐǑǏ ǉǈǏǏǏ
ǍǌǉǉǌǈǍǐǏ 3 ǈǎǎǋǎ ǈǏǊǋǈ
ǍǌǉǉǌǈǎǉǍ * ǊǉǍǋǐ ǉǊǌǈǑ
SǉǐǍ
ǍǋǑǑǌǊǉǎǉ 3 ǉǌǉǎǋ ǈǎǏǉǏ
ǍǋǑǑǌǊǍǊǋ * ǈǑǐǑǉ ǈǐǍǋǏ
ǍǌǈǈǋǊǊǋǏ 3 ǉǌǎǊǌ ǈǑǌǎǍ
ǍǌǈǈǋǊǎǈǏ * ǉǍǎǐǑ ǉǋǏǍǋ
ǍǌǈǊǉǊǋǌǈ 3 ǈǈǎǌǐ ǉǈǍǋǊ
ǍǌǈǊǉǊǍǋǋ * ǈǈǑǈǑ ǉǏǈǋǎ
ǍǌǈǊǍǊǊǑǍ 3 ǈǌǌǊǋ ǈǑǎǐǊ
ǍǌǈǊǑǊǌǋǊ 3 ǈǉǐǉǊ ǈǑǊǍǏ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǋǋǊǊǋǎ 3 ǈǉǏǊǌ ǊǈǑǑǌ
ǍǌǈǋǑǊǉǋǋ 3 ǏǑǏǈǌ ǉǈǍǍǋ
ǍǌǈǍǉǈǍǉǐ 3 ǋǑǑǈǏǈ ǉǈǊǌǏ
ǍǌǈǍǉǈǏǈǑ * ǍǈǐǍǑǑ ǉǋǉǋǊ
ǍǌǈǍǍǉǑǎǌ 3 ǌǋǉǊǐǌ ǉǉǌǉǎ
ǍǌǈǍǍǊǉǋǌ * ǌǑǈǑǋǍ ǊǊǋǊǎ
ǍǌǈǍǑǉǑǑǊ 3 ǋǏǉǎǍǐ ǈǑǈǋǎ
ǍǌǈǍǑǊǉǍǍ * ǌǈǊǏǑǎ ǊǐǋǑǋ
ǍǌǈǎǋǉǑǏǊ 3 ǊǎǎǌǑǏ ǈǎǊǋǊ
ǍǌǈǎǋǊǉǐǈ * ǋǋǉǊǊǈ ǉǉǌǎǉ
ǍǌǈǎǍǉǑǎǍ 3 ǊǌǑǊǋǑ ǈǏǑǋǎ
ǍǌǈǎǍǊǉǊǏ * ǋǉǊǏǊǏ ǉǊǐǎǐ
ǍǌǈǎǏǉǑǍǎ 3 ǎǑǌǊǐǍ ǉǋǉǌǑ
ǍǌǈǎǏǊǉǉǑ * ǋǋǊǑǋǍ ǉǐǏǈǎ
ǍǌǈǎǑǊǈǉǌ 3 ǉǎǑǍǎǋ ǊǈǍǏǍ
ǍǌǈǐǌǈǎǏǈ 3 ǌǏǎǈǏ ǉǈǎǈǋ
Ǎǌǈǐǌǈǐǎǌ * ǑǑǍǏǏ ǉǑǊǑǊ
ǍǌǈǐǐǈǏǊǊ 3 ǎǌǌǋǉ ǈǏǎǑǑ
ǍǌǈǐǐǈǑǏǋ * ǎǏǊǐǑ ǉǋǎǋǍ
ǍǌǈǑǊǈǌǑǉ 3 ǌǉǐǌǏ ǈǌǑǍǎ
ǍǌǈǑǌǈǍǈǑ 3 Ǎǋǐǉǎ ǈǏǋǎǍ
ǍǌǈǑǌǈǐǈǋ * ǑǍǊǎǉ ǉǉǈǈǉ
ǍǌǈǑǎǈǎǈǐ 3 ǍǏǉǍǎ ǉǌǊǉǋ
ǍǌǈǑǐǈǏǉǎ 3 ǍǊǊǑǊ ǊǈǊǍǌ
ǍǌǈǑǐǈǏǍǉ * ǉǈǊǍǑǐ ǊǍǈǉǐ
ǍǌǉǉǉǈǍǌǋ 3 ǋǋǏǈǊ ǈǏǊǌǎ
ǍǌǉǉǉǈǑǊǈ * ǎǌǈǈǐ ǉǋǐǊǈ
ǍǌǉǉǋǈǍǌǎ 3 ǊǋǑǈǉ ǈǎǑǉǐ
ǍǌǉǉǋǈǍǐǊ * ǋǎǈǐǉ ǉǉǎǋǐ
Sǉǐǎ
ǍǋǑǑǊǋǉǐǍ 3 ǈǌǑǑǑ ǉǋǊǍǋ
ǍǋǑǑǌǊǑǐǉ 3 ǈǏǊǍǈ ǈǋǏǉǐ
ǍǋǑǑǌǋǋǊǉ * ǈǉǊǈǊ ǈǑǉǏǉ
ǍǌǈǈǋǊǐǍǌ 3 ǈǌǌǊǍ ǈǎǐǍǍ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǊǉǊǎǍǋ 3 ǉǉǉǑǊ ǉǈǌǊǏ
ǍǌǈǊǉǊǏǑǌ * ǊǊǌǉǊ ǉǏǎǍǎ
ǍǌǈǊǋǋǍǌǎ 3 ǈǐǑǉǉ ǈǐǊǍǌ
ǍǌǈǊǍǊǎǐǋ 3 ǊǌǋǊǋ ǈǌǑǏǏ
ǍǌǈǊǍǊǐǎǌ * ǈǎǍǋǏ ǉǎǉǎǉ
ǍǌǈǊǑǊǐǍǐ 3 ǉǊǉǐǋǈ ǈǎǉǋǍ
ǍǌǈǊǑǋǈǈǌ * ǉǊǌǈǌǍ ǈǑǏǊǍ
ǍǌǈǋǋǊǏǏǈ 3 ǊǋǈǏǈǈ ǉǏǉǉǐ
ǍǌǈǋǋǊǑǊǐ * ǊǊǉǐǍǍ ǋǉǍǏǎ
ǍǌǈǋǑǊǐǊǐ 3 ǋǍǐǐǏǉ ǈǑǍǉǈ
ǍǌǈǍǉǈǑǊǋ 3 ǋǐǎǋǏǋ ǈǏǈǑǐ
ǍǌǈǍǉǉǈǏǋ * ǌǏǏǍǐǈ ǉǊǈǐǋ
ǍǌǈǍǍǊǊǎǎ 3 ǋǍǑǌǌǋ ǈǐǉǌǎ
ǍǌǈǍǍǊǌǊǑ * ǌǍǍǐǍǍ ǉǎǐǊǑ
ǍǌǈǍǑǊǊǎǉ 3 ǊǑǈǐǈǐ ǈǏǑǊǌ
ǍǌǈǎǍǊǋǌǌ 3 ǊǉǉǈǍǏ ǈǍǎǎǋ
ǍǌǈǎǍǊǏǊǍ * ǊǏǍǍǑǊ ǉǋǏǍǉ
ǍǌǈǎǏǊǋǑǊ 3 ǉǐǊǍǍǏ ǈǍǏǉǉ
ǍǌǈǎǏǊǎǍǎ * ǊǏǌǐǏǐ ǉǋǋǉǊ
ǍǌǈǎǑǊǋǋǉ 3 ǉǌǎǊǏǐ ǉǈǑǊǏ
ǍǌǈǎǑǊǍǋǈ * ǊǊǋǌǎǐ ǉǏǋǋǏ
ǍǌǈǐǌǉǈǊǌ 3 ǍǐǋǉǍ ǉǋǑǎǎ
Ǎǌǈǐǌǉǌǈǈ * ǉǏǊǌǌǑ Ǌǌǎǌǈ
Ǎǌǈǐǐǉǈǌǋ 3 ǎǐǍǉǑ ǈǌǍǑǑ
ǍǌǈǐǐǉǋǌǑ * ǉǍǍǏǋǎ ǈǑǍǈǐ
ǍǌǈǑǈǉǈǈǈ 3 Ǐǋǋǋǌ ǈǋǍǎǊ
ǍǌǈǑǈǉǐǐǊ * ǉǎǉǊǉǍ ǉǈǑǍǐ
ǍǌǈǑǎǉǉǋǏ 3 ǍǊǎǏǋ ǈǑǏǏǌ
ǍǌǈǑǐǉǊǉǑ 3 ǋǈǍǍǑ ǉǌǉǐǌ
ǍǌǈǑǑǈǑǈǌ * ǎǈǊǐǋ ǊǎǏǉǉ
ǍǌǉǉǊǉǉǊǉ 3 ǋǎǈǌǊ ǈǎǌǍǏ
ǍǌǉǉǊǉǉǍǏ * ǎǏǎǏǑ ǈǑǐǑǈ
ǍǌǉǉǌǉǈǏǑ 3 ǊǌǌǍǉ ǈǐǈǈǍ
ǍǌǉǉǌǉǉǈǊ * ǎǌǋǈǊ ǉǎǈǌǎ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
SǉǑǈ
ǍǌǈǈǎǋǉǏǎ 3 ǈǈǎǏǍ ǈǌǎǑǎ
Ǎǌǈǈǎǋǋǌǋ * ǈǎǉǈǊ ǈǐǏǏǈ
ǍǌǈǊǉǊǎǐǑ 3 ǉǊǋǐǍ ǉǈǐǑǍ
ǍǌǈǊǉǊǐǍǊ * ǉǐǌǏǍ ǉǐǉǌǏ
ǍǌǈǊǋǋǍǐǊ 3 ǈǌǑǍǍ ǈǑǋǏǏ
ǍǌǈǊǍǊǏǊǉ 3 ǈǏǑǌǐ ǈǎǋǌǈ
ǍǌǈǊǍǊǑǊǊ * ǊǐǈǑǐ ǉǑǎǐǊ
ǍǌǈǊǑǊǐǑǋ 3 ǈǎǉǈǈ ǈǍǐǈǍ
ǍǌǈǊǑǋǉǎǈ * ǈǌǋǏǎ ǉǈǈǈǊ
ǍǌǈǋǋǊǐǉǎ 3 ǉǍǋǉǏ ǉǌǐǋǐ
ǍǌǈǋǑǊǐǑǐ 3 ǈǈǈǍǋ ǈǑǊǎǉ
ǍǌǈǍǉǈǑǎǊ 3 ǉǉǊǎǊǊ ǈǎǐǐǉ
ǍǌǈǍǉǉǉǋǊ * ǉǊǉǐǎǈ ǉǋǎǈǉ
ǍǌǈǍǍǊǋǋǎ 3 ǉǍǎǍǈǊ ǈǐǌǎǊ
ǍǌǈǍǍǊǍǌǏ * ǉǏǉǏǈǑ ǉǎǐǊǑ
ǍǌǈǍǑǊǌǈǉ 3 ǉǐǉǋǌǊ ǈǐǋǈǎ
ǍǌǈǍǑǊǏǌǈ * ǊǊǉǈǎǌ ǊǉǌǍǏ
ǍǌǈǎǋǊǍǋǋ 3 ǉǏǎǎǋǈ ǈǍǊǏǊ
ǍǌǈǎǋǊǍǏǌ * Ǌǋǌǋǋǐ ǉǊǉǎǉ
ǍǌǈǎǍǊǌǊǌ 3 ǉǐǎǍǎǏ ǈǍǈǍǑ
ǍǌǈǎǍǊǏǏǋ * ǊǋǏǉǊǑ ǉǋǏǋǏ
ǍǌǈǎǏǊǌǌǍ 3 ǉǐǍǍǐǍ ǈǎǍǈǉ
ǍǌǈǎǏǊǏǉǌ * ǊǊǐǌǑǋ ǉǋǏǊǏ
ǍǌǈǎǑǊǋǎǏ 3 ǉǍǍǍǈǋ ǉǊǋǍǉ
ǍǌǈǎǑǊǍǐǑ * Ǌǈǎǉǉǉ ǉǍǈǋǋ
ǍǌǈǐǊǉǉǑǍ 3 ǑǑǉǑǍ ǈǏǏǍǊ
ǍǌǈǐǎǉǈǊǎ 3 ǐǑǈǑǍ ǈǍǉǈǎ
ǍǌǈǑǈǈǑǊǍ 3 ǏǊǐǐǏ ǈǌǉǋǍ
ǍǌǈǑǊǉǉǑǏ 3 ǎǉǋǈǎ ǈǌǐǈǐ
ǍǌǈǑǌǉǉǐǋ 3 ǎǈǐǍǉ ǈǍǉǈǐ
ǍǌǈǑǍǉǉǈǎ 3 ǋǑǎǌǉ ǈǏǐǍǊ
ǍǌǈǑǎǉǋǉǊ 3 ǌǑǏǊǏ ǈǑǏǉǎ
ǍǌǈǑǐǉǋǎǉ 3 ǋǋǋǌǈ ǉǎǎǊǉ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
Ǎǌǉǉǉǉǌǉǌ * ǎǍǑǊǍ ǉǍǌǍǉ
ǍǌǉǉǋǉǊǉǋ 3 Ǌǉǎǋǈ ǈǎǉǉǏ
SǉǑǋ
ǍǋǑǑǌǋǍǋǊ 3 ǈǏǋǍǋ ǈǌǍǑǎ
ǍǋǑǑǌǋǑǉǋ * ǈǊǍǎǑ ǈǐǏǌǐ
ǍǌǈǈǋǋǌǉǑ 3 ǈǍǊǋǊ ǈǍǏǏǏ
ǍǌǈǈǋǋǎǎǏ * ǉǑǑǋǊ ǉǊǑǋǑ
ǍǌǈǈǎǊǎǍǏ 3 ǈǈǍǐǎ ǈǌǉǏǐ
ǍǌǈǈǎǊǎǑǊ * ǉǊǍǉǋ ǈǐǉǉǏ
ǍǌǈǊǉǋǍǎǌ 3 ǉǋǌǐǍ ǉǉǎǎǉ
ǍǌǈǊǋǋǉǌǑ 3 ǉǊǊǐǋ ǈǑǑǏǎ
ǍǌǈǊǋǋǊǑǑ * ǈǋǉǉǌ ǉǉǑǐǍ
ǍǌǈǊǏǋǋǋǌ * ǉǍǈǊǌ ǉǉǎǑǉ
ǍǌǈǊǏǋǍǎǎ 3 ǈǑǌǍǎ ǈǎǋǎǑ
ǍǌǈǋǉǋǎǏǐ 3 ǊǎǏǐǍ ǈǐǎǌǋ
ǍǌǈǋǏǋǉǑǎ * ǌǐǏǐǎ ǉǉǈǈǍ
ǍǌǈǋǏǋǋǏǍ 3 ǌǌǐǑǏ ǈǎǑǈǐ
ǍǌǈǋǑǋǌǉǐ 3 ǎǈǈǉǈ ǈǏǌǑǊ
ǍǌǈǍǋǉǌǈǉ 3 ǐǍǋǌǊ ǈǋǎǉǑ
ǍǌǈǍǋǉǍǌǊ * ǐǍǐǐǐ ǈǎǋǐǈ
ǍǌǈǍǍǋǈǑǊ 3 ǐǏǋǎǌ ǈǑǏǎǋ
ǍǌǈǍǏǊǎǍǍ 3 ǏǉǋǈǏ ǉǈǍǉǈ
ǍǌǈǍǏǊǏǑǍ * ǉǈǏǌǈǉ ǉǍǊǋǍ
ǍǌǈǍǑǊǑǎǍ 3 ǐǌǊǎǑ ǈǏǏǌǑ
ǍǌǈǍǑǋǉǌǏ * ǋǍǉǍǋ ǊǊǋǍǍ
ǍǌǈǎǋǊǑǏǑ 3 ǎǊǍǉǎ ǈǎǌǑǈ
ǍǌǈǎǋǋǈǏǋ * ǐǌǉǍǏ ǉǈǍǌǐ
ǍǌǈǎǍǊǐǑǐ 3 ǎǌǎǋǊ ǈǍǎǋǑ
ǍǌǈǎǍǋǈǉǏ * Ǐǐǎǋǋ ǉǉǉǍǎ
ǍǌǈǎǏǊǐǌǎ 3 ǌǏǉǐǊ ǈǎǐǉǑ
ǍǌǈǎǏǋǈǑǍ * ǏǍǍǑǑ ǉǏǏǎǐ
ǍǌǈǎǑǊǏǊǉ 3 ǌǐǈǉǏ ǈǎǌǉǐ
ǍǌǈǎǑǋǈǈǋ * ǎǎǊǍǎ ǉǋǌǑǈ
ǍǌǈǐǌǉǌǍǊ 3 ǉǊǐǌǋ ǉǉǐǏǎ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǐǎǉǍǈǏ 3 ǈǑǑǏǉ ǈǏǊǈǊ
ǍǌǈǐǐǉǍǊǏ 3 ǈǐǌǍǋ ǈǌǊǏǋ
ǍǌǈǐǐǉǏǊǌ * ǌǈǉǊǈ ǈǑǎǊǈ
ǍǌǈǑǈǉǋǍǐ 3 ǊǉǉǎǑ ǈǋǌǍǌ
ǍǌǈǑǈǉǌǐǎ * ǋǉǋǑǑ ǈǏǋǎǍ
ǍǌǈǑǊǉǍǏǎ 3 ǉǌǋǎǐ ǈǋǍǑǈ
ǍǌǈǑǊǉǏǏǏ * ǊǐǏǍǉ ǈǏǈǌǌ
ǍǌǈǑǌǉǎǐǊ 3 ǈǎǈǈǎ ǈǌǎǉǈ
ǍǌǈǑǌǉǐǐǍ * ǊǏǉǐǍ ǈǐǌǎǈ
ǍǌǈǑǍǉǋǐǊ 3 ǈǐǊǊǐ ǈǎǑǋǈ
ǍǌǈǑǍǉǌǈǎ * ǉǌǋǏǍ ǉǊǐǈǎ
ǍǌǈǑǎǉǐǉǉ 3 ǈǋǉǈǍ ǉǈǍǎǌ
ǍǌǉǉǉǉǍǌǐ 3 ǈǋǎǐǋ ǈǎǊǐǑ
ǍǌǉǉǊǉǎǍǌ * ǈǊǋǍǍ ǉǍǏǑǑ
Ǎǌǉǉǋǉǋǌǋ 3 ǈǍǊǑǑ ǈǌǌǉǑ
Ǎǌǉǉǌǉǌǉǋ 3 ǉǉǊǍǑ ǈǏǑǏǍ
ǍǌǉǉǌǉǌǋǏ * ǋǐǎǑǑ ǉǌǐǏǌ
SǉǑǍ
ǍǋǑǑǌǊǎǐǋ 3 ǈǐǋǉǉ ǈǋǎǐǎ
ǍǋǑǑǌǋǈǐǎ * ǈǉǌǌǋ ǈǎǏǍǉ
ǍǌǈǈǋǊǏǉǌ 3 ǈǍǋǋǎ ǈǎǑǊǌ
ǍǌǈǈǋǊǑǍǑ * ǈǋǊǏǈ ǈǐǐǏǊ
ǍǌǈǊǉǋǌǊǊ 3 ǈǑǋǉǑ ǉǈǎǏǍ
ǍǌǈǊǋǊǎǎǑ 3 ǈǊǑǑǐ ǈǏǉǉǌ
ǍǌǈǊǋǊǐǉǐ * ǈǎǈǎǈ ǉǉǑǌǏ
ǍǌǈǊǏǊǑǊǊ 3 ǈǌǉǋǊ ǈǌǑǊǑ
ǍǌǈǊǏǋǈǎǉ * ǉǐǏǊǉ ǈǑǐǋǏ
ǍǌǈǋǉǋǈǎǏ 3 ǈǎǏǉǏ ǈǍǍǎǏ
ǍǌǈǋǉǋǉǏǊ * ǉǉǏǏǈ ǈǑǑǍǍ
ǍǌǈǋǏǊǐǈǌ * ǌǈǌǑǐ ǉǉǐǑǈ
ǍǌǈǋǏǊǑǊǊ 3 ǌǊǍǈǉ ǈǏǈǈǑ
ǍǌǈǋǑǊǏǊǋ 3 ǌǋǈǋǈ ǉǈǍǉǉ
ǍǌǈǋǑǋǈǈǋ * ǍǊǉǉǈ ǉǑǏǎǍ
ǍǌǈǍǋǈǐǎǌ 3 Ǐǎǐǉǈ ǈǍǉǈǋ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǍǑǊǋǎǎ 3 ǎǈǏǑǋ ǈǑǈǑǐ
ǍǌǈǍǑǊǎǋǎ * ǐǋǎǐǉ ǉǍǑǈǑ
ǍǌǈǎǋǊǌǑǎ 3 ǍǏǎǑǌ ǈǍǉǊǌ
ǍǌǈǎǋǊǏǌǑ * ǏǉǎǑǑ ǉǌǊǍǌ
ǍǌǈǎǍǊǊǋǑ 3 ǍǌǌǌǏ ǈǌǎǍǌ
ǍǌǈǎǍǊǍǌǉ * ǑǏǑǉǎ ǉǈǍǐǉ
ǍǌǈǎǏǊǊǐǉ 3 ǍǌǉǑǋ ǈǎǊǈǈ
ǍǌǈǎǏǊǌǐǈ * ǍǉǊǑǏ ǉǉǏǎǎ
ǍǌǈǎǑǊǉǑǉ 3 ǋǑǌǐǎ ǉǉǎǍǍ
ǍǌǈǐǌǉǊǏǎ * ǍǑǏǍǋ ǊǎǏǍǋ
ǍǌǈǐǐǉǊǍǎ 3 ǉǊǍǈǑ ǈǌǑǋǉ
ǍǌǈǐǐǉǊǑǉ * ǌǉǑǉǍ ǈǐǐǑǑ
ǍǌǈǑǈǉǈǋǐ 3 ǈǑǌǎǎ ǈǋǎǐǏ
ǍǌǈǑǈǉǐǊǊ * ǌǍǍǈǈ ǉǊǍǈǍ
ǍǌǈǑǊǉǈǐǐ 3 ǉǈǈǉǎ ǈǋǎǊǉ
ǍǌǈǑǊǉǋǊǍ * ǊǋǑǏǐ ǈǎǌǏǏ
ǍǌǈǑǌǉǈǏǐ 3 ǉǈǏǏǌ ǈǍǈǍǎ
ǍǌǈǑǌǉǊǍǋ * ǌǊǏǊǑ ǈǑǍǏǑ
ǍǌǈǑǎǉǊǌǊ 3 ǈǌǎǈǌ ǉǈǉǋǍ
ǍǌǈǑǎǉǌǎǋ * ǈǊǏǉǊ ǉǑǋǑǐ
ǍǌǈǑǐǉǋǊǎ 3 ǉǌǈǐǍ ǉǌǍǑǉ
ǍǌǈǑǐǉǍǌǏ * ǊǈǌǈǑ Ǌǉǎǉǉ
ǍǌǈǑǑǈǎǋǉ * ǎǍǉǌǈ ǊǊǈǎǍ
ǍǌǉǉǉǉǈǍǍ 3 ǈǋǑǈǊ ǈǍǏǌǌ
ǍǌǉǉǉǉǊǐǏ * ǉǎǉǋǌ ǉǈǍǎǉ
ǍǌǉǉǋǈǑǐǈ 3 ǈǑǉǌǏ ǈǍǎǉǈ
ǍǌǉǉǋǉǈǉǍ * ǊǌǐǏǐ ǉǈǌǑǏ
ǍǌǉǉǌǈǐǍǋ 3 ǈǌǊǐǏ ǈǏǌǐǉ
Ǎǌǉǉǌǈǐǐǉ * ǉǈǊǉǋ ǉǊǐǉǑ
SǉǑǑ
ǍǌǈǈǎǋǍǉǎ 3 ǈǈǏǑǊ ǈǌǐǎǏ
Ǎǌǈǈǎǋǎǌǈ * ǈǊǎǉǐ ǈǐǋǏǏ
ǍǌǈǊǉǋǎǈǌ 3 ǉǈǍǌǉ ǉǉǉǈǎ
ǍǌǈǊǋǋǉǐǎ 3 ǉǉǐǌǐ ǈǎǍǑǎ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǊǏǋǋǑǊ * ǍǐǏǋǎ ǉǉǌǎǏ
ǍǌǈǊǏǋǎǈǉ 3 ǌǎǉǋǍ ǈǎǍǎǊ
ǍǌǈǋǑǋǋǐǈ 3 ǉǉǉǋǐǌ ǈǏǌǊǍ
ǍǌǈǍǋǉǌǋǎ 3 ǑǋǈǏǊ ǈǋǊǏǌ
ǍǌǈǍǋǉǎǈǈ * ǉǋǊǈǐǋ ǈǎǎǑǌ
ǍǌǈǍǍǋǈǍǏ 3 ǎǋǍǎǌ ǈǑǑǌǉ
ǍǌǈǍǏǊǐǍǋ * ǉǌǈǊǎǊ ǉǐǍǑǌ
ǍǌǈǍǑǊǑǋǈ 3 ǎǋǏǐǐ ǈǏǎǌǈ
ǍǌǈǍǑǋǉǈǈ * ǉǈǍǏǑǋ ǉǐǎǏǑ
ǍǌǈǎǉǊǑǌǍ 3 ǍǋǍǐǉ ǈǑǎǉǌ
ǍǌǈǎǋǊǑǌǍ 3 ǌǍǏǏǊ ǈǍǉǐǑ
Ǎǌǈǎǋǋǈǉǌ * ǐǉǋǎǏ ǉǉǌǍǊ
ǍǌǈǎǍǊǑǋǌ 3 ǌǊǎǈǉ ǈǍǐǏǉ
ǍǌǈǎǍǊǑǎǑ * ǎǐǍǑǏ ǉǋǈǋǑ
ǍǌǈǎǏǊǐǐǉ 3 Ǎǋǐǎǈ ǈǎǉǐǏ
ǍǌǈǎǏǊǑǉǎ * ǐǏǑǌǑ ǉǉǑǌǌ
ǍǌǈǎǑǊǏǍǎ 3 ǊǏǉǉǐ ǈǎǏǐǌ
ǍǌǈǎǑǋǈǎǉ * ǏǈǑǏǑ ǉǋǍǍǑ
ǍǌǈǐǌǉǌǐǏ 3 ǉǉǐǏǑ ǉǉǊǐǏ
ǍǌǈǐǌǉǎǍǈ * ǌǑǐǍǈ ǊǏǏǍǉ
ǍǌǈǐǐǉǍǎǉ 3 ǉǋǍǑǊ ǈǍǉǑǋ
ǍǌǈǐǐǉǏǐǌ * ǌǌǋǈǈ ǈǐǈǍǍ
ǍǌǈǑǈǉǋǑǋ 3 ǉǊǑǋǋ ǈǋǊǌǋ
ǍǌǈǑǈǉǍǌǍ * ǊǑǍǑǎ ǈǐǉǑǐ
ǍǌǈǑǊǉǍǌǉ 3 ǈǏǍǎǑ ǈǋǋǋǐ
ǍǌǈǑǊǉǐǋǎ * ǌǉǋǑǋ ǈǎǑǉǈ
ǍǌǈǑǌǉǎǌǏ 3 ǉǉǏǏǋ ǈǌǊǎǌ
ǍǌǈǑǌǉǑǌǑ * ǋǌǋǍǋ ǈǐǊǊǊ
ǍǌǈǑǍǉǌǌǉ 3 ǉǏǎǏǌ ǈǎǎǈǊ
ǍǌǈǑǍǉǌǎǌ * ǋǏǉǊǊ ǉǊǋǐǏ
ǍǌǈǑǎǉǐǍǎ 3 ǈǍǏǍǏ ǉǉǏǌǈ
ǍǌǉǉǉǉǍǉǋ 3 ǈǈǉǉǊ ǈǍǋǈǋ
ǍǌǉǉǊǉǍǑǎ * ǊǑǊǐǎ ǉǋǌǑǎ
Ǎǌǉǉǋǉǋǈǐ 3 ǈǈǏǈǍ ǈǌǉǎǍ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǉǉǌǉǌǑǎ * ǉǍǈǌǉ ǉǏǌǈǏ
SǊǈǈ
ǍǋǑǑǌǉǑǐǋ 3 ǈǉǉǋǈ ǈǎǉǈǍ
ǍǋǑǑǌǊǊǋǉ * ǈǌǏǉǈ ǈǏǊǐǉ
ǍǌǈǈǋǉǑǎǌ 3 ǈǌǑǊǈ ǈǍǋǉǐ
ǍǌǈǈǋǊǋǊǑ * ǈǊǑǍǋ ǉǋǍǋǐ
ǍǌǈǊǋǊǊǊǎ 3 ǈǐǉǉǌ ǈǏǌǐǎ
ǍǌǈǊǋǊǋǏǑ * ǈǑǑǌǑ ǈǐǉǉǋ
ǍǌǈǊǍǊǋǎǍ 3 ǈǐǑǎǏ ǈǎǈǋǐ
ǍǌǈǊǏǊǌǈǋ 3 ǈǋǈǏǋ ǈǍǎǎǑ
ǍǌǈǊǏǊǍǐǈ * ǈǏǌǌǉ ǈǑǍǊǎ
ǍǌǈǋǉǊǌǐǉ 3 ǈǏǍǋǏ ǈǍǍǐǑ
ǍǌǈǋǉǊǐǉǐ * ǉǌǌǏǏ ǉǉǊǌǌ
ǍǌǈǋǑǊǈǌǊ 3 ǉǌǉǏǎ ǈǑǐǌǍ
ǍǌǈǍǋǈǋǍǍ 3 ǐǐǏǌǌ ǈǍǈǎǊ
ǍǌǈǍǋǈǍǉǋ * ǉǌǑǋǏǏ ǈǏǎǊǏ
ǍǌǈǍǑǉǐǐǍ 3 ǉǎǈǋǊǑ ǈǎǐǍǐ
ǍǌǈǍǑǊǈǊǏ * ǊǋǎǍǌǈ ǉǋǑǎǏ
ǍǌǈǎǍǊǈǈǊ 3 ǉǏǐǐǊǎ ǈǍǌǋǐ
ǍǌǈǎǍǊǉǐǑ * ǊǏǌǑǏǋ ǉǌǌǌǉ
ǍǌǈǎǏǉǑǑǉ 3 ǉǐǐǑǑǎ ǉǈǌǎǑ
ǍǌǈǎǏǊǊǊǉ * ǊǑǉǐǌǊ ǉǎǈǈǈ
ǍǌǈǎǑǉǐǈǌ 3 ǉǐǏǏǎǉ ǉǎǈǋǋ
ǍǌǈǐǊǈǎǑǑ 3 ǉǊǍǉǎǊ ǈǍǑǋǏ
SǊǈǎ
ǍǋǑǑǌǊǈǍǋ 3 ǈǊǐǏǌ ǈǍǋǈǍ
ǍǋǑǑǌǊǋǌǏ * ǈǈǐǏǑ ǈǑǊǊǌ
ǍǌǈǈǋǊǈǎǊ 3 ǈǊǍǑǑ ǈǍǌǏǎ
ǍǌǈǈǋǊǌǋǏ * ǈǑǈǊǈ ǉǌǍǋǍ
ǍǌǈǊǋǊǋǈǉ 3 ǈǌǈǎǏ ǈǎǋǏǎ
ǍǌǈǊǋǊǍǈǊ * ǈǎǑǌǏ ǈǑǊǍǉ
ǍǌǈǊǍǊǌǈǏ 3 ǈǋǑǌǏ ǈǍǉǐǊ
ǍǌǈǊǏǊǌǏǐ 3 ǈǑǊǋǎ ǈǍǎǈǏ
ǍǌǈǊǏǊǎǑǎ * ǈǎǊǌǐ ǉǉǑǍǌ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǋǉǊǐǐǈ * ǈǌǈǌǊ ǉǈǋǑǐ
ǍǌǈǋǏǊǊǎǈ 3 Ǌǉǋǉǎ ǈǍǐǋǍ
ǍǌǈǋǏǊǌǌǐ * ǊǌǑǉǋ ǉǊǌǑǈ
ǍǌǈǋǑǊǉǏǏ 3 ǊǑǎǉǉ ǈǑǋǎǉ
ǍǌǈǋǑǊǌǈǉ * ǊǌǈǑǑ ǉǊǐǉǐ
ǍǌǈǍǋǈǌǊǐ 3 ǏǊǐǌǈ ǈǌǏǑǎ
ǍǌǈǍǋǈǎǊǑ * ǐǎǍǉǉ ǈǎǌǎǐ
ǍǌǈǍǑǉǑǊǊ 3 ǎǉǋǊǋ ǈǎǏǋǍ
ǍǌǈǍǑǊǈǏǌ * ǐǊǋǋǋ ǉǌǎǈǏ
ǍǌǈǎǋǉǑǋǏ 3 ǍǑǐǑǈ ǈǌǏǊǍ
ǍǌǈǎǋǊǉǊǊ * ǐǏǎǎǌ ǈǑǍǎǎ
ǍǌǈǎǍǊǈǋǏ 3 ǍǑǈǏǌ ǈǍǏǈǏ
ǍǌǈǎǍǊǈǏǏ * ǏǏǈǎǊ ǉǈǍǉǎ
ǍǌǈǎǏǊǈǊǎ 3 ǋǍǊǈǍ ǈǑǐǏǋ
ǍǌǈǎǏǊǈǎǉ * ǎǊǍǏǊ ǉǏǉǋǍ
ǍǌǈǐǊǈǏǏǉ 3 ǉǌǈǊǑ ǈǌǑǎǍ
ǍǌǈǐǊǈǑǈǉ * ǌǏǍǌǎ ǉǉǐǎǎ
Ǎǌǈǐǎǈǎǈǋ 3 ǉǉǐǐǉ ǈǌǌǐǐ
ǍǌǈǐǎǈǏǋǉ * ǉǏǎǑǌ ǉǈǊǍǌ
ǍǌǈǑǈǈǍǌǊ 3 ǉǉǍǊǎ ǈǋǍǋǏ
ǍǌǈǑǈǈǎǍǉ * ǋǋǌǌǊ ǈǎǌǑǋ
ǍǌǈǑǊǈǍǎǐ 3 ǈǈǎǉǌ ǈǋǐǈǌ
ǍǌǈǑǌǈǍǐǈ 3 ǉǍǏǉǋ ǈǎǉǊǐ
ǍǌǉǉǊǈǏǉǋ 3 ǉǌǌǌǌ ǉǈǈǌǐ
ǍǌǉǉǊǈǏǍǎ * ǉǊǉǊǎ ǉǋǐǎǏ
SǊǈǏ
ǍǋǑǑǌǊǏǉǐ 3 ǈǍǐǑǏ ǈǋǋǌǐ
ǍǋǑǑǌǋǉǌǎ * ǈǎǎǐǏ ǈǎǐǏǌ
ǍǌǈǈǋǊǏǌǑ 3 ǈǊǎǋǋ ǈǌǏǌǍ
Ǎǌǈǈǋǋǈǉǋ * ǈǍǑǉǈ ǈǑǋǏǈ
ǍǌǈǈǎǊǏǎǋ * ǉǉǐǎǑ ǈǎǐǏǉ
ǍǌǈǈǎǊǐǊǊ 3 ǈǍǉǐǋ ǈǍǊǌǍ
ǍǌǈǊǉǋǌǍǏ 3 ǈǋǐǉǍ ǉǋǉǑǈ
ǍǌǈǊǋǊǏǈǎ 3 ǈǌǌǌǎ ǈǍǈǈǐ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǊǏǊǑǍǏ 3 ǊǉǉǉǏ ǈǌǏǈǑ
ǍǌǈǊǏǋǉǊǈ * ǊǎǈǊǎ ǉǈǋǉǌ
ǍǌǈǋǉǋǉǈǊ 3 ǍǎǏǉǎ ǈǌǎǍǏ
ǍǌǈǋǉǋǊǋǈ * ǍǋǍǊǊ ǉǈǎǍǋ
ǍǌǈǋǑǊǏǍǐ 3 ǏǋǏǐǑ ǉǊǍǉǈ
ǍǌǈǍǋǈǑǈǉ 3 ǏǋǊǑǊ ǈǌǏǑǐ
ǍǌǈǍǋǉǈǏǐ * ǉǈǑǌǎǍ ǈǎǊǌǉ
ǍǌǈǍǑǊǍǌǋ * ǎǍǎǋǐ ǉǍǈǌǈ
ǍǌǈǎǋǊǋǍǈ 3 ǌǍǋǊǋ ǈǌǊǌǊ
ǍǌǈǎǋǊǎǑǉ * ǎǍǈǊǉ ǉǋǈǎǐ
ǍǌǈǎǍǊǊǏǌ 3 ǍǊǈǊǉ ǈǌǎǍǎ
ǍǌǈǎǍǊǎǈǉ * ǏǉǏǎǉ ǉǈǊǋǉ
ǍǌǈǎǏǊǋǉǎ 3 ǋǌǍǈǑ ǈǍǌǑǑ
ǍǌǈǎǏǊǍǋǐ * ǎǍǍǏǎ ǉǊǉǍǑ
ǍǌǈǎǑǊǊǊǎ 3 ǉǌǐǑǑ ǉǉǉǌǌ
ǍǌǈǎǑǊǌǏǊ * ǍǋǌǊǊ ǉǌǍǐǐ
ǍǌǈǐǊǉǉǊǍ 3 ǈǉǎǐǑ ǈǌǏǌǈ
ǍǌǈǐǊǉǌǋǉ * ǋǐǊǈǍ ǉǌǑǋǎ
ǍǌǈǐǎǈǑǍǎ 3 ǈǏǊǑǌ ǈǋǐǎǋ
ǍǌǈǐǎǉǊǏǈ * ǊǌǌǑǎ ǉǋǌǍǈ
ǍǌǈǐǐǉǉǍǉ 3 ǉǌǑǐǏ ǈǌǈǎǊ
ǍǌǈǑǈǈǐǌǏ 3 ǉǉǎǎǉ ǈǏǋǍǐ
ǍǌǈǑǈǉǈǏǋ * Ǌǋǋǐǎ ǈǎǈǑǍ
ǍǌǈǑǊǉǉǊǏ 3 ǈǐǌǉǉ ǈǋǎǎǍ
ǍǌǈǑǊǉǋǐǋ * Ǌǐǎǐǌ ǈǎǐǋǋ
ǍǌǈǑǌǉǉǉǋ 3 ǈǑǐǑǐ ǈǌǋǑǌ
ǍǌǈǑǌǉǋǉǉ * ǊǎǏǌǑ ǉǈǋǉǌ
ǍǌǈǑǍǈǑǐǑ 3 ǉǊǌǍǉ ǈǏǑǐǈ
ǍǌǈǑǍǉǈǉǋ * ǈǌǈǑǏ ǉǉǑǌǋ
ǍǌǈǑǎǉǊǈǏ 3 ǈǑǌǊǏ ǉǉǑǊǉ
ǍǌǈǑǐǉǊǐǑ 3 ǉǏǌǈǈ ǉǋǈǐǍ
ǍǌǈǑǑǈǎǐǑ * ǊǉǏǉǎ Ǌǎǉǋǌ
ǍǌǉǉǉǉǈǊǉ 3 ǈǍǉǑǐ ǈǌǏǉǎ
ǍǌǉǉǉǉǊǊǑ * ǋǊǉǈǉ ǈǑǈǐǉ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǉǉǋǈǑǊǉ * ǉǑǌǑǏ ǈǑǑǈǋ
SǊǈǑ
ǍǋǑǑǌǊǏǉǐ 3 ǈǑǍǑǌ ǈǋǐǍǊ
ǍǋǑǑǌǋǉǌǎ * ǈǊǌǈǐ ǈǎǏǐǉ
ǍǌǈǈǋǊǏǌǑ 3 ǈǈǋǑǋ ǈǌǉǏǉ
Ǎǌǈǈǋǋǈǉǋ * ǈǋǎǈǉ ǈǑǐǈǋ
ǍǌǈǈǎǊǏǎǋ * ǈǏǈǌǐ ǈǏǋǋǈ
ǍǌǈǈǎǊǐǊǊ 3 ǈǋǌǌǌ ǈǍǎǈǈ
ǍǌǈǊǉǋǌǍǏ 3 ǉǉǑǍǑ ǉǌǍǍǉ
ǍǌǈǊǋǊǏǈǎ 3 ǈǈǉǎǏ ǈǌǉǎǍ
ǍǌǈǊǋǊǐǏǑ * ǉǉǊǊǌ ǉǊǋǐǌ
ǍǌǈǊǏǊǑǍǏ 3 ǈǋǈǋǊ ǈǍǉǑǍ
ǍǌǈǊǏǋǉǊǈ * ǉǌǎǏǎ ǉǈǏǋǍ
ǍǌǈǋǉǋǉǈǊ 3 ǉǈǎǐǍ ǈǌǏǐǐ
ǍǌǈǋǉǋǊǋǈ * ǉǍǋǐǋ ǉǈǊǏǎ
ǍǌǈǋǑǊǏǍǐ 3 ǏǎǑǈǐ ǉǊǉǎǊ
ǍǌǈǍǋǈǑǈǉ 3 ǉǌǐǎǏǋ ǈǍǉǉǋ
ǍǌǈǍǋǉǈǏǐ * ǉǏǐǋǌǏ ǈǎǈǎǍ
ǍǌǈǍǑǊǍǌǋ * ǉǏǈǊǊǏ ǉǌǌǋǑ
ǍǌǈǎǋǊǋǍǈ 3 ǉǈǑǉǐǑ ǈǌǏǈǍ
ǍǌǈǎǋǊǎǑǉ * ǉǏǊǏǐǐ ǉǋǑǍǏ
ǍǌǈǎǍǊǊǏǌ 3 ǑǉǍǐǑ ǈǍǉǏǐ
ǍǌǈǎǍǊǎǈǉ * ǉǊǌǑǌǊ ǉǉǏǈǑ
ǍǌǈǎǏǊǋǉǎ 3 ǐǐǈǉǌ ǈǎǊǏǈ
ǍǌǈǎǏǊǍǋǐ * ǉǉǉǊǏǎ ǉǋǍǍǊ
ǍǌǈǎǑǊǊǊǎ 3 ǏǊǌǊǋ ǉǊǊǐǌ
ǍǌǈǎǑǊǌǏǊ * ǉǊǌǋǎǏ ǉǎǈǍǋ
ǍǌǈǐǊǉǉǊǍ 3 ǊǐǍǐǊ ǈǍǑǑǋ
ǍǌǈǐǊǉǌǋǉ * ǐǉǊǋǏ ǉǌǉǍǋ
ǍǌǈǐǎǈǑǍǎ 3 ǊǈǊǐǈ ǈǌǑǋǌ
ǍǌǈǐǎǉǊǏǈ * ǍǉǌǊǍ ǉǊǌǈǎ
ǍǌǈǐǐǉǉǍǉ 3 ǉǐǎǐǏ ǈǌǊǍǌ
ǍǌǈǑǈǈǐǌǏ 3 ǊǎǐǐǍ ǈǋǐǎǌ
ǍǌǈǑǈǉǈǏǋ * ǍǋǎǌǏ ǈǍǑǉǎ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǑǊǉǋǐǋ * ǍǏǎǋǌ ǈǎǊǑǉ
ǍǌǈǑǌǉǉǉǋ 3 ǉǐǊǎǌ ǈǌǐǍǏ
ǍǌǈǑǌǉǋǉǉ * ǌǌǌǏǍ ǈǐǏǏǌ
ǍǌǈǑǍǈǑǐǑ 3 ǉǈǑǑǉ ǈǏǑǑǑ
ǍǌǈǑǍǉǈǉǋ * ǋǎǋǌǐ ǉǉǍǎǍ
ǍǌǈǑǎǉǊǈǏ 3 ǉǈǎǑǉ ǉǉǐǍǌ
ǍǌǈǑǐǉǊǐǑ 3 ǈǎǑǊǏ ǉǋǎǏǊ
ǍǌǈǑǑǈǎǐǑ * ǏǏǊǎǍ ǊǋǏǈǎ
ǍǌǉǉǉǉǈǊǉ 3 ǈǑǎǎǍ ǈǍǉǍǎ
ǍǌǉǉǉǉǊǊǑ * ǋǌǍǎǐ ǉǈǈǐǑ
Ǎǌǉǉǋǈǐǐǎ 3 ǈǐǏǎǉ ǈǎǏǐǎ
ǍǌǉǉǋǈǑǊǉ * ǊǍǉǏǍ ǉǉǏǎǈ
SǊǉǊ
ǍǋǑǑǌǊǎǐǋ 3 ǈǍǏǌǑ ǈǋǑǊǉ
ǍǋǑǑǌǋǈǐǎ * ǈǈǎǊǋ ǈǏǉǈǍ
ǍǌǈǈǋǊǏǉǌ 3 ǈǑǋǌǉ ǈǎǎǎǊ
ǍǌǈǈǋǊǑǍǑ * ǈǊǈǏǐ ǈǏǑǐǊ
ǍǌǈǊǉǋǌǊǊ 3 ǈǎǈǑǋ ǉǉǉǊǌ
ǍǌǈǊǋǊǎǎǑ 3 ǈǎǍǌǐ ǈǎǉǈǑ
ǍǌǈǊǋǊǐǉǐ * ǈǉǈǐǏ ǉǉǌǎǏ
ǍǌǈǊǏǊǑǊǊ 3 ǈǈǊǋǐ ǈǌǐǏǎ
ǍǌǈǊǏǋǈǎǉ * ǈǎǑǑǏ ǈǑǊǈǌ
ǍǌǈǋǉǋǈǎǏ 3 ǈǊǑǏǈ ǈǍǈǍǍ
ǍǌǈǋǉǋǉǏǊ * ǈǏǍǎǈ ǉǈǋǌǉ
ǍǌǈǋǏǊǐǈǌ * ǈǑǎǏǏ ǉǉǏǊǍ
ǍǌǈǋǏǊǑǊǊ 3 ǉǎǊǊǌ ǈǎǉǏǊ
ǍǌǈǋǑǊǏǊǋ 3 ǊǐǋǎǏ ǈǑǊǐǐ
ǍǌǈǋǑǋǈǈǋ * ǈǑǑǎǈ ǉǐǊǊǌ
ǍǌǈǍǋǈǐǎǌ 3 ǍǉǊǉǏ ǈǍǌǉǌ
ǍǌǈǍǋǉǈǉǉ * Ǐǎǎǎǋ ǈǎǌǈǈ
ǍǌǈǍǑǊǋǎǎ 3 ǎǏǐǉǍ ǉǈǊǑǏ
ǍǌǈǍǑǊǎǋǎ * ǉǈǌǌǎǎ ǉǎǌǌǎ
ǍǌǈǎǋǊǌǑǎ 3 ǌǐǍǑǑ ǈǍǈǈǑ
ǍǌǈǎǋǊǏǌǑ * ǍǍǍǑǑ ǉǋǈǌǐ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǎǍǊǍǌǉ * ǎǊǉǍǈ ǉǈǌǋǋ
ǍǌǈǎǏǊǊǐǉ 3 ǋǋǐǋǊ ǈǎǍǈǉ
ǍǌǈǎǏǊǌǐǈ * ǌǎǋǈǉ ǉǉǑǋǏ
ǍǌǈǎǑǊǉǑǉ 3 ǊǑǎǑǋ ǉǊǈǉǑ
Ǎǌǈǐǌǉǈǎǋ 3 ǉǋǐǊǎ ǉǐǎǎǑ
ǍǌǈǐǌǉǊǏǎ * ǈǍǍǊǍ ǊǍǑǊǑ
ǍǌǈǐǐǉǊǍǎ 3 ǈǉǍǌǑ ǈǍǋǋǏ
ǍǌǈǐǐǉǊǑǉ * ǊǊǋǋǑ ǈǑǊǏǌ
ǍǌǈǑǈǉǈǋǐ 3 ǈǎǏǏǏ ǈǋǌǎǊ
ǍǌǈǑǈǉǐǊǊ * ǉǈǉǏǌ ǉǋǊǋǈ
ǍǌǈǑǊǉǈǐǐ 3 ǈǏǉǎǊ ǈǋǎǋǑ
ǍǌǈǑǊǉǋǊǍ * ǉǏǐǍǎ ǈǎǌǋǐ
ǍǌǈǑǌǉǈǏǐ 3 ǈǎǐǉǈ ǈǍǋǋǌ
ǍǌǈǑǌǉǊǍǋ * ǈǌǎǌǋ ǈǑǊǐǌ
ǍǌǈǑǎǉǊǌǊ 3 ǈǎǊǉǊ ǉǈǍǑǎ
ǍǌǈǑǎǉǌǎǋ * ǊǈǋǋǊ ǊǈǊǈǐ
ǍǌǈǑǐǉǋǊǎ 3 ǊǏǏǉǉ ǉǋǊǌǌ
ǍǌǈǑǑǈǎǈǐ 3 ǉǍǈǌǋ ǉǑǋǉǌ
ǍǌǈǑǑǈǎǋǉ * ǊǊǊǈǐ ǊǋǋǍǊ
ǍǌǉǉǉǉǈǍǍ 3 ǈǊǍǊǑ ǈǏǊǌǌ
ǍǌǉǉǉǉǊǐǏ * ǉǈǎǌǑ ǉǊǍǏǋ
ǍǌǉǉǋǈǑǐǈ 3 ǈǊǏǊǏ ǈǍǎǌǊ
ǍǌǉǉǋǉǈǉǍ * ǉǉǊǈǌ ǉǉǑǐǊ
ǍǌǉǉǌǈǐǍǋ 3 ǈǍǌǑǉ ǈǏǉǈǈ
Ǎǌǉǉǌǈǐǐǉ * ǉǍǊǉǑ ǉǌǈǏǎ
SǊǉǋ
ǍǋǑǑǊǋǉǍǈ 3 ǉǉǏǍǑ ǉǊǐǌǐ
ǍǋǑǑǌǊǑǌǎ 3 ǈǌǑǏǊ ǈǌǈǎǐ
ǍǋǑǑǌǋǊǎǋ * ǈǊǏǌǋ ǈǑǐǈǌ
ǍǌǈǈǋǊǐǉǑ 3 ǉǊǊǉǐ ǈǎǌǈǊ
ǍǌǈǈǋǋǊǈǍ * ǊǍǑǊǑ ǉǉǍǌǉ
Ǎǌǈǈǎǋǉǋǈ 3 ǉǊǍǎǍ ǈǍǈǏǏ
ǍǌǈǈǎǋǊǑǉ * ǈǑǌǌǎ ǈǑǐǍǈ
ǍǌǈǊǉǋǍǊǐ 3 ǉǏǐǋǉ ǉǊǍǉǎ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǊǋǋǈǈǉ * ǉǎǍǉǋ ǉǊǍǋǏ
ǍǌǈǊǍǊǐǊǏ 3 Ǌǐǌǎǐ ǈǏǊǉǋ
ǍǌǈǊǏǋǈǊǏ 3 ǈǐǊǊǍ ǈǍǏǎǌ
ǍǌǈǊǏǋǊǋǎ * ǉǎǍǎǋ ǉǋǏǍǏ
ǍǌǈǋǑǊǐǎǋ 3 ǈǏǌǏǋ ǉǈǉǌǈ
ǍǌǈǍǋǈǑǏǊ 3 ǉǋǈǌǈǐ ǈǌǋǏǈ
ǍǌǈǍǋǉǉǑǎ * ǉǍǏǐǉǍ ǈǎǎǈǌ
ǍǌǈǍǏǊǋǐǊ 3 ǉǎǍǊǏǍ ǉǋǉǉǐ
ǍǌǈǍǑǊǋǋǉ 3 ǉǑǊǈǑǋ ǈǑǍǍǎ
ǍǌǈǍǑǊǎǑǌ * ǊǊǑǌǈǌ ǉǐǐǍǑ
ǍǌǈǎǋǊǌǎǊ 3 ǊǈǏǋǑǊ ǈǍǍǐǈ
ǍǌǈǎǋǊǐǈǏ * ǊǍǋǐǉǈ ǉǌǎǍǏ
ǍǌǈǎǍǊǋǈǑ 3 ǊǉǍǐǎǎ ǈǍǐǎǊ
ǍǌǈǎǍǊǎǏǐ * ǊǍǉǊǈǍ ǉǌǈǊǎ
ǍǌǈǎǏǊǋǍǉ 3 ǊǈǊǊǌǑ ǈǎǑǍǎ
ǍǌǈǎǏǊǍǑǐ * ǊǐǊǑǊǋ ǉǊǍǑǏ
ǍǌǈǎǑǊǊǑǎ 3 ǉǍǉǋǉǐ ǉǊǉǋǎ
ǍǌǈǎǑǊǎǌǑ * ǊǐǊǊǍǋ ǉǏǌǍǑ
ǍǌǈǐǊǉǉǍǑ 3 ǉǈǏǏǌǎ ǈǎǍǏǑ
ǍǌǈǐǊǉǋǏǎ * ǉǌǑǈǑǊ ǉǋǍǋǉ
ǍǌǈǐǎǈǑǑǉ 3 ǐǎǋǐǊ ǈǍǋǊǐ
ǍǌǈǐǎǉǊǉǊ * ǉǋǑǎǉǉ ǉǈǏǈǉ
ǍǌǈǐǐǉǊǊǉ 3 ǎǐǋǎǎ ǈǌǐǍǊ
ǍǌǈǑǈǈǐǐǍ 3 ǏǌǐǊǈ ǈǌǌǉǈ
ǍǌǈǑǈǉǊǍǊ * ǉǋǍǈǎǌ ǈǐǈǎǑ
ǍǌǈǑǊǉǉǎǊ 3 ǎǏǊǎǍ ǈǌǊǍǍ
ǍǌǈǑǊǉǌǌǉ * ǉǋǌǏǉǐ ǈǏǎǌǊ
ǍǌǈǑǌǉǉǌǐ 3 ǎǈǑǏǏ ǈǍǊǎǐ
ǍǌǈǑǌǉǋǎǑ * ǉǊǑǈǋǑ ǈǐǑǉǈ
ǍǌǈǑǎǉǊǏǏ 3 ǎǋǋǌǏ ǉǊǐǋǏ
ǍǌǈǑǎǉǌǈǍ * ǉǉǏǍǌǉ ǊǈǍǌǉ
ǍǌǈǑǐǉǋǑǎ 3 ǊǌǍǐǊ ǉǌǐǋǊ
ǍǌǈǑǐǉǌǋǉ * ǐǐǉǏǋ ǊǌǌǊǎ
ǍǌǉǉǉǉǈǑǊ 3 ǉǏǑǌǊ ǈǎǌǐǋ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
Ǎǌǉǉǋǉǉǉǎ 3 ǉǊǋǑǍ ǈǍǐǐǍ
ǍǌǉǉǋǉǉǍǉ * ǌǐǎǏǏ ǈǑǋǎǑ
ǍǌǉǉǌǈǑǏǑ 3 ǈǉǈǑǋ ǉǉǏǊǑ
ǍǌǉǉǌǉǈǈǊ * ǍǋǊǉǏ ǉǎǑǈǊ
SǊǊǍ
ǍǋǑǑǊǋǊǍǑ 3 ǉǊǍǈǍ ǉǊǉǍǊ
ǍǋǑǑǌǋǈǍǈ 3 ǈǎǌǈǌ ǈǋǏǊǏ
ǍǋǑǑǌǋǌǌǉ * ǈǋǋǊǐ ǉǈǍǑǌ
ǍǌǈǈǋǊǑǊǍ 3 ǈǉǉǊǌ ǈǍǍǐǏ
ǍǌǈǈǋǋǋǎǍ * ǈǈǍǎǏ ǉǌǈǑǐ
ǍǌǈǈǎǋǊǍǈ 3 ǈǍǐǏǐ ǈǌǍǊǐ
ǍǌǈǈǎǋǌǍǐ * ǈǈǈǐǉ ǈǏǐǑǋ
ǍǌǈǊǉǊǏǍǑ 3 ǉǈǑǍǐ ǉǉǊǏǍ
ǍǌǈǊǋǋǎǎǏ 3 ǈǏǏǋǋ ǉǉǉǏǏ
ǍǌǈǊǍǊǏǑǉ 3 ǈǑǌǎǉ ǈǏǈǉǉ
ǍǌǈǊǑǊǑǎǑ 3 ǈǎǉǐǎ ǈǍǎǉǊ
ǍǌǈǊǑǋǊǐǎ * ǈǐǍǋǈ ǉǈǑǈǉ
Ǎǌǈǋǋǋǉǉǈ * ǐǋǊǎǊ ǋǊǐǌǑ
ǍǌǈǋǑǊǑǎǐ 3 ǋǋǈǉǎ ǈǑǏǌǉ
ǍǌǈǍǉǉǈǋǍ 3 ǍǏǑǏǌ ǈǍǎǌǊ
ǍǌǈǍǉǉǊǌǑ * ǏǐǐǎǏ ǉǉǊǌǍ
ǍǌǈǍǍǊǊǋǉ 3 ǍǊǋǋǋ ǈǐǉǈǋ
ǍǌǈǍǍǊǋǏǉ * ǉǈǈǐǈǊ ǉǍǋǐǊ
ǍǌǈǍǑǊǉǑǉ 3 ǌǎǌǈǐ ǈǏǏǎǈ
ǍǌǈǍǑǊǌǌǏ 3 ǍǎǏǉǎ ǈǐǉǍǏ
ǍǌǈǍǑǊǌǑǎ * Ǒǎǎǈǈ ǉǌǎǌǋ
ǍǌǈǎǋǊǋǉǍ 3 ǌǌǎǋǌ ǈǌǍǑǌ
ǍǌǈǎǋǊǎǋǊ * ǐǍǑǐǍ ǉǊǐǑǊ
ǍǌǈǎǍǊǌǍǑ 3 ǌǉǍǎǍ ǈǍǊǉǌ
ǍǌǈǎǍǊǌǑǌ * ǑǎǌǏǏ ǉǉǎǏǐ
ǍǌǈǎǑǊǌǋǏ 3 ǌǌǉǎǎ ǉǉǍǐǋ
ǍǌǈǐǊǉǊǋǈ 3 ǉǏǊǊǌ ǈǎǍǉǊ
ǍǌǈǐǊǉǊǎǍ * ǊǋǏǊǐ ǉǈǊǏǍ
Ǎǌǈǐǎǉǈǎǉ 3 ǉǉǍǉǋ ǈǌǌǉǐ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
Ǎǌǈǐǐǉǉǐǎ 3 ǈǌǊǎǍ ǈǌǉǍǏ
ǍǌǈǑǈǈǑǎǍ 3 ǉǍǍǎǈ ǈǌǉǎǏ
ǍǌǈǑǈǉǉǋǋ * ǊǍǐǎǋ ǈǎǏǎǈ
ǍǌǈǑǊǉǊǋǊ 3 ǈǐǋǌǐ ǈǋǐǎǉ
ǍǌǈǑǊǉǊǎǏ * ǉǑǈǏǊ ǈǎǑǋǎ
ǍǌǈǑǌǉǊǉǐ 3 ǉǑǈǈǋ ǈǌǏǋǑ
ǍǌǈǑǌǉǌǑǈ * Ǌǌǈǈǈ ǈǏǊǈǈ
ǍǌǈǑǍǉǉǎǌ 3 ǈǐǍǌǋ ǈǏǌǊǏ
ǍǌǈǑǍǉǉǐǏ * ǉǋǉǋǌ ǉǊǎǐǊ
ǍǌǈǑǎǉǈǎǏ 3 ǈǈǑǋǉ ǉǊǈǎǋ
ǍǌǈǑǎǉǋǌǏ * ǉǌǉǎǏ ǉǎǈǋǎ
ǍǌǈǑǐǉǉǋǏ 3 ǉǍǈǏǉ ǉǍǐǊǌ
ǍǌǈǑǐǉǌǐǑ * ǊǌǎǑǈ ǊǋǌǉǍ
ǍǌǉǉǉǈǑǐǈ 3 ǉǈǐǏǍ ǈǍǉǍǑ
ǍǌǉǉǉǉǉǏǉ * ǉǏǊǍǊ ǈǏǎǏǈ
ǍǌǉǉǌǈǏǍǑ 3 ǉǋǊǍǏ ǈǌǐǐǋ
ǍǌǉǉǌǈǏǑǌ * ǉǍǏǍǑ ǈǑǏǎǍ
SǊǋǈ
ǍǌǈǈǎǋǍǉǎ 3 ǈǊǊǏǑ ǈǌǏǈǍ
Ǎǌǈǈǎǋǎǌǈ * ǉǊǑǌǌ ǈǏǑǊǍ
ǍǌǈǊǉǋǎǈǌ 3 ǈǌǊǐǌ ǉǈǏǈǉ
ǍǌǈǊǋǋǉǐǎ 3 ǈǉǋǊǌ ǈǎǐǈǎ
ǍǌǈǊǋǋǋǎǈ * ǈǎǏǑǈ ǉǈǏǏǌ
ǍǌǈǊǏǋǋǑǊ * ǉǋǊǍǌ ǉǉǍǐǊ
ǍǌǈǊǏǋǎǈǉ 3 ǈǏǎǍǉ ǈǎǌǑǈ
ǍǌǈǋǑǋǋǐǈ 3 ǈǉǈǌǈ ǈǏǎǌǈ
ǍǌǈǍǋǉǌǋǎ 3 ǊǌǍǊǈ ǈǋǎǋǎ
ǍǌǈǍǋǉǎǈǈ * ǌǋǑǍǊ ǈǎǍǑǉ
ǍǌǈǍǍǋǈǍǏ 3 ǍǎǊǈǌ ǉǈǊǑǊ
ǍǌǈǍǏǊǐǍǋ * ǉǎǑǍǏǉ ǉǐǋǊǌ
ǍǌǈǍǑǊǑǋǈ 3 ǉǎǑǐǈǈ ǈǐǋǈǊ
ǍǌǈǍǑǋǉǈǈ * ǊǉǑǉǉǋ ǉǍǌǋǐ
ǍǌǈǎǉǊǑǌǍ 3 ǊǉǑǌǉǐ ǈǑǎǍǋ
ǍǌǈǎǋǊǑǌǍ 3 ǊǏǈǌǐǊ ǈǍǏǑǊ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǎǍǊǑǋǌ 3 ǊǑǍǌǑǊ ǈǎǌǉǑ
ǍǌǈǎǍǊǑǎǑ * ǋǋǊǏǉǉ ǉǋǈǐǌ
ǍǌǈǎǏǊǐǐǉ 3 ǋǌǈǌǊǎ ǈǎǍǍǐ
ǍǌǈǎǏǊǑǉǎ * ǌǈǌǏǑǌ ǉǊǌǍǋ
ǍǌǈǎǑǊǏǍǎ 3 ǋǍǉǊǈǊ ǈǏǋǑǊ
ǍǌǈǎǑǋǈǎǉ * ǋǑǑǎǉǏ ǉǋǊǉǉ
ǍǌǈǐǌǉǌǐǏ 3 ǊǍǈǑǍǉ ǉǉǎǍǈ
ǍǌǈǐǌǉǎǍǈ * ǊǎǑǍǈǋ ǊǏǈǑǍ
ǍǌǈǐǐǉǍǎǉ 3 ǊǉǈǌǊǋ ǈǍǐǋǏ
ǍǌǈǐǐǉǏǐǌ * ǊǍǈǐǐǋ ǈǐǍǌǈ
ǍǌǈǑǈǉǋǑǋ 3 ǊǈǌǑǎǉ ǈǋǏǌǍ
ǍǌǈǑǈǉǍǌǍ * ǊǉǌǈǊǎ ǈǏǑǌǐ
ǍǌǈǑǊǉǍǌǉ 3 ǉǐǈǈǌǐ ǈǋǏǏǏ
ǍǌǈǑǊǉǐǋǎ * ǊǊǉǉǐǐ ǈǏǋǎǋ
ǍǌǈǑǌǉǑǌǑ * ǊǉǉǐǍǏ ǈǐǉǍǑ
ǍǌǈǑǍǉǌǌǉ 3 ǉǍǑǎǈǑ ǈǏǉǏǊ
ǍǌǈǑǍǉǌǎǌ * ǉǎǑǑǊǌ ǉǊǎǐǈ
ǍǌǈǑǎǉǐǍǎ 3 ǉǍǉǏǑǌ ǉǉǏǌǋ
ǍǌǉǉǉǉǍǉǋ 3 ǏǏǉǊǌ ǈǎǉǉǑ
ǍǌǉǉǊǉǍǑǎ * ǉǋǊǏǊǐ ǉǌǌǊǏ
Ǎǌǉǉǋǉǋǈǐ 3 ǎǌǑǋǎ ǈǌǌǑǍ
ǍǌǉǉǌǉǌǏǊ 3 ǍǐǏǎǊ ǈǐǌǐǈ
ǍǌǉǉǌǉǌǑǎ * ǑǋǑǊǉ ǉǐǉǉǏ
Sǋǉǉ
ǍǋǑǑǌǊǉǎǉ 3 ǈǉǊǑǎ ǈǌǏǌǑ
ǍǋǑǑǌǊǍǊǋ * ǉǉǌǍǑ ǈǍǏǉǌ
ǍǌǈǈǋǊǊǋǏ 3 ǈǊǊǋǌ ǈǎǏǋǍ
ǍǌǈǈǋǊǎǈǏ * ǈǊǋǊǑ ǉǈǉǏǊ
ǍǌǈǊǉǊǋǌǈ 3 ǈǍǋǏǏ ǈǑǍǍǍ
ǍǌǈǊǉǊǍǋǋ * ǈǎǐǌǎ ǉǎǌǈǑ
ǍǌǈǊǍǊǊǑǍ 3 ǈǋǉǉǈ ǈǏǌǍǊ
ǍǌǈǊǑǊǌǋǊ 3 ǈǋǐǐǍ ǈǏǋǐǈ
ǍǌǈǊǑǊǎǉǐ * ǈǋǐǉǊ ǈǐǎǐǑ
ǍǌǈǋǋǊǊǋǎ 3 ǉǑǏǏǐ ǉǏǏǑǊ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǍǉǈǍǉǐ 3 ǋǊǎǌǍ ǈǎǍǐǍ
ǍǌǈǍǉǈǏǈǑ * ǎǌǌǐǌ ǉǋǉǉǈ
ǍǌǈǍǍǉǑǎǌ 3 ǊǊǉǎǉ ǈǐǉǍǏ
ǍǌǈǍǍǊǉǋǌ * ǌǉǑǋǍ Ǌǈǉǌǌ
ǍǌǈǍǑǉǑǑǊ 3 ǋǊǐǉǌ ǈǏǋǈǈ
ǍǌǈǍǑǊǉǍǍ * ǎǋǎǐǋ ǊǋǉǐǏ
ǍǌǈǎǋǉǑǏǊ 3 ǋǉǑǎǎ ǈǌǏǊǑ
ǍǌǈǎǋǊǉǐǈ * ǐǋǑǋǏ ǈǑǎǋǑ
ǍǌǈǎǍǉǑǎǍ 3 ǊǋǏǊǍ ǈǍǐǈǍ
ǍǌǈǎǍǊǉǊǏ * ǎǎǐǌǐ ǉǈǎǑǊ
ǍǌǈǎǏǉǑǍǎ 3 ǉǌǏǌǍ ǈǑǐǏǌ
ǍǌǈǎǏǊǉǉǑ * ǋǋǏǍǊ ǉǎǍǎǋ
ǍǌǈǎǑǊǈǉǌ 3 ǊǌǐǉǊ ǉǍǉǍǏ
ǍǌǈǎǑǊǈǐǍ * ǍǋǐǐǍ ǊǉǊǉǋ
ǍǌǈǐǌǈǎǏǈ 3 ǉǎǊǊǍ ǈǑǋǍǎ
Ǎǌǈǐǌǈǐǎǌ * ǈǊǉǍǐ ǉǎǌǍǊ
ǍǌǈǐǐǈǏǊǊ 3 ǉǈǌǌǌ ǈǍǉǈǉ
ǍǌǈǐǐǈǑǏǋ * ǊǎǊǐǊ ǉǈǐǌǌ
ǍǌǈǑǊǈǌǑǉ 3 ǉǈǏǐǋ ǈǋǎǎǊ
ǍǌǈǑǌǈǍǈǑ 3 ǈǊǐǍǉ ǈǎǊǐǑ
ǍǌǈǑǌǈǐǈǋ * ǉǎǈǏǍ ǈǐǑǋǉ
ǍǌǈǑǎǈǎǈǐ 3 ǈǏǌǈǑ ǉǈǐǐǊ
ǍǌǈǑǐǈǏǉǎ 3 ǈǑǐǋǐ ǉǏǉǏǑ
ǍǌǈǑǐǈǏǍǉ * ǌǈǌǐǊ ǊǉǏǈǈ
ǍǌǈǑǑǈǋǋǌ 3 ǉǍǑǌǑ Ǌǈǐǎǎ
ǍǌǉǉǉǈǍǌǋ 3 ǈǍǋǋǎ ǈǎǈǏǉ
ǍǌǉǉǉǈǑǊǈ * ǉǈǈǑǉ ǉǌǈǏǎ
ǍǌǉǉǋǈǍǌǎ 3 ǈǊǎǏǌ ǈǍǌǈǉ
ǍǌǉǉǋǈǍǐǊ * ǈǌǊǉǑ ǈǑǌǎǎ
SǋǉǏ
ǍǋǑǑǌǉǑǐǋ 3 ǈǏǍǎǉ ǈǎǍǎǊ
ǍǋǑǑǌǊǊǋǉ * ǈǍǌǋǊ ǈǎǊǑǐ
ǍǌǈǈǋǉǑǎǌ 3 ǈǋǍǍǑ ǈǌǏǌǍ
ǍǌǈǈǋǊǋǊǑ * ǉǊǐǋǎ ǉǊǑǈǍ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǊǋǊǋǏǑ * ǈǈǌǐǈ ǈǏǑǊǍ
ǍǌǈǊǍǊǋǎǍ 3 ǈǑǈǍǉ ǈǍǌǌǎ
ǍǌǈǊǏǊǌǈǋ 3 ǈǉǐǉǐ ǈǍǏǊǏ
ǍǌǈǊǏǊǍǐǈ * ǈǑǐǍǍ ǈǑǌǏǐ
ǍǌǈǋǉǊǌǐǉ 3 ǈǎǈǋǐ ǈǍǐǈǈ
ǍǌǈǋǉǊǐǉǐ * ǉǈǎǈǑ ǉǈǉǏǏ
ǍǌǈǋǑǊǈǌǊ 3 ǈǊǑǈǑ ǉǈǏǏǏ
ǍǌǈǍǋǈǋǍǍ 3 ǋǐǊǑǌ ǈǍǈǍǈ
ǍǌǈǍǋǈǍǉǋ * ǌǑǎǏǐ ǈǏǊǈǎ
ǍǌǈǍǑǉǐǐǍ 3 ǋǑǎǈǏ ǈǎǏǈǊ
ǍǌǈǍǑǊǈǊǏ * ǋǋǎǌǌ ǉǋǊǎǈ
ǍǌǈǎǍǊǈǈǊ 3 ǌǋǑǊǈ ǈǍǉǏǉ
ǍǌǈǎǍǊǉǐǑ * ǎǐǋǐǈ ǉǊǍǊǌ
ǍǌǈǎǏǉǑǑǉ 3 ǋǎǉǍǍ ǉǈǎǏǌ
ǍǌǈǎǏǊǊǊǉ * ǑǉǍǏǉ ǉǌǏǈǉ
ǍǌǈǎǑǉǐǈǌ 3 ǋǍǏǈǍ ǉǍǌǉǍ
ǍǌǈǐǊǈǎǑǑ 3 ǊǎǎǍǐ ǈǎǊǑǋ
ǍǌǈǐǊǉǈǉǊ * Ǎǋǌǋǌ ǉǉǎǏǊ
ǍǌǈǐǎǈǍǋǋ 3 ǉǎǈǌǎ ǈǍǋǋǉ
ǍǌǈǐǎǈǐǌǏ * ǌǑǑǋǉ ǉǉǉǑǏ
ǍǌǈǑǊǈǌǍǍ 3 ǉǈǐǑǍ ǈǋǐǐǐ
ǍǌǈǑǌǈǌǏǌ 3 ǉǍǍǉǌ ǈǎǊǍǎ
ǍǌǈǑǌǈǎǐǏ * ǊǌǉǑǑ ǈǏǏǍǋ
ǍǌǈǑǍǈǏǍǏ 3 ǈǋǏǑǍ ǉǈǋǋǐ
ǍǌǈǑǍǈǏǐǏ * ǉǋǌǈǌ ǉǋǎǎǐ
ǍǌǈǑǎǈǏǊǎ 3 ǉǏǌǑǌ ǉǉǍǏǏ
ǍǌǉǉǉǈǎǏǎ 3 ǈǍǍǋǐ ǈǎǌǑǉ
ǍǌǉǉǉǈǏǉǌ * ǊǑǍǎǈ ǉǈǌǐǑ
ǍǌǉǉǋǈǎǌǑ 3 ǈǊǎǎǎ ǈǌǐǐǋ
Ǎǌǉǉǋǈǎǐǌ * ǉǊǑǎǋ ǈǑǐǋǌ
ǍǌǉǉǌǈǌǎǊ 3 ǈǊǑǎǉ ǈǏǍǉǏ
ǍǌǉǉǌǈǌǐǍ * ǊǈǌǑǎ ǉǉǐǍǑ
Sǋǉǐ
ǍǋǑǑǌǊǏǉǐ 3 ǈǉǑǉǈ ǈǋǐǈǎ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǈǋǊǏǌǑ 3 ǊǈǊǉǈ ǈǍǐǌǈ
Ǎǌǈǈǋǋǈǉǋ * ǉǈǋǊǈ ǈǑǑǈǐ
ǍǌǈǈǎǊǏǎǋ * ǈǏǏǑǏ ǈǏǉǍǐ
ǍǌǈǈǎǊǐǊǊ 3 ǈǋǉǊǐ ǈǍǊǌǈ
ǍǌǈǊǉǋǌǍǏ 3 ǈǊǑǐǊ ǉǋǊǋǋ
ǍǌǈǊǋǊǏǈǎ 3 ǉǈǎǈǌ ǈǍǊǈǉ
ǍǌǈǊǋǊǐǏǑ * ǉǌǑǎǎ ǉǋǈǎǎ
ǍǌǈǊǏǊǑǍǏ 3 ǈǈǎǐǊ ǈǍǉǍǑ
ǍǌǈǊǏǋǉǊǈ * ǈǏǉǊǌ ǈǑǋǋǎ
ǍǌǈǋǉǋǉǈǊ 3 ǈǎǎǑǐ ǈǌǏǎǌ
ǍǌǈǋǉǋǊǋǈ * ǈǏǊǌǍ ǉǈǊǈǊ
ǍǌǈǋǑǊǏǍǐ 3 ǈǈǉǈǈ ǉǊǌǈǍ
ǍǌǈǍǋǈǑǈǉ 3 ǈǎǐǈǍ ǈǌǌǈǎ
ǍǌǈǍǋǉǈǏǐ * ǈǉǑǏǉ ǈǎǋǊǐ
ǍǌǈǍǑǊǍǌǋ * ǐǊǏǈǏ ǉǍǊǎǏ
ǍǌǈǎǋǊǋǍǈ 3 ǊǈǑǈǏǌ ǈǌǍǌǑ
ǍǌǈǎǋǊǎǑǉ * ǊǊǊǐǑǋ ǉǌǉǌǈ
ǍǌǈǎǍǊǊǏǌ 3 ǋǈǉǎǍǏ ǈǍǈǊǎ
ǍǌǈǎǍǊǎǈǉ * ǋǋǐǋǈǐ ǉǉǈǋǏ
ǍǌǈǎǏǊǋǉǎ 3 ǋǐǍǉǊǋ ǈǎǍǐǎ
ǍǌǈǎǏǊǍǋǐ * ǌǊǉǌǊǑ ǉǊǉǈǈ
ǍǌǈǎǑǊǊǊǎ 3 ǌǌǏǋǑǊ ǉǈǏǑǎ
ǍǌǈǎǑǊǌǏǊ * ǌǐǏǊǈǋ ǉǌǎǏǊ
ǍǌǈǐǊǉǉǊǍ 3 ǏǏǉǊǏǎ ǈǏǋǈǏ
ǍǌǈǐǊǉǌǋǉ * ǐǈǌǌǑǊ ǉǎǉǑǊ
ǍǌǈǐǎǈǑǍǎ 3 ǏǏǍǑǌǊ ǈǍǌǎǊ
ǍǌǈǐǎǉǊǏǈ * ǐǈǉǏǊǏ ǉǋǍǍǏ
ǍǌǈǐǐǉǉǍǉ 3 ǏǎǉǐǑǋ ǈǍǋǉǑ
ǍǌǈǑǈǈǐǌǏ 3 ǏǋǌǐǈǍ ǈǌǊǎǐ
ǍǌǈǑǈǉǈǏǋ * Ǐǐǈǈǐǐ ǈǎǏǋǌ
ǍǌǈǑǊǉǉǊǏ 3 ǏǈǎǈǈǊ ǈǌǉǍǌ
ǍǌǈǑǊǉǋǐǋ * ǏǏǐǉǉǐ ǈǎǑǋǎ
ǍǌǈǑǌǉǉǉǋ 3 ǎǏǈǏǊǑ ǈǍǌǏǎ
ǍǌǈǑǌǉǋǉǉ * ǏǎǎǋǌǍ ǉǈǉǊǌ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǑǍǉǈǉǋ * ǎǑǐǌǊǍ ǉǉǎǐǑ
ǍǌǈǑǎǉǊǈǏ 3 ǎǐǉǉǍǉ ǉǋǑǉǐ
ǍǌǈǑǐǉǊǐǑ 3 ǍǎǎǎǊǑ ǉǋǎǌǐ
ǍǌǈǑǑǈǎǐǑ * ǎǋǊǍǍǊ ǊǍǏǎǍ
ǍǌǉǉǉǉǈǊǉ 3 ǌǊǊǌǎǌ ǈǍǍǑǑ
ǍǌǉǉǉǉǊǊǑ * ǍǑǌǉǐǑ ǈǑǐǎǊ
Ǎǌǉǉǋǈǐǐǎ 3 ǋǑǌǌǊǐ ǈǏǑǍǎ
ǍǌǉǉǋǈǑǊǉ * ǍǏǊǉǎǉ ǉǈǍǎǐ
SǋǊǊ
ǍǋǑǑǊǋǊǍǑ 3 ǈǈǍǋǉ ǉǉǑǉǍ
ǍǋǑǑǌǋǈǍǈ 3 ǈǎǉǎǊ ǈǋǎǌǎ
ǍǋǑǑǌǋǌǌǉ * ǈǋǎǎǌ ǉǉǌǌǈ
ǍǌǈǈǋǊǑǊǍ 3 ǈǉǋǉǉ ǈǎǈǌǍ
ǍǌǈǈǋǋǋǎǍ * ǈǋǈǐǏ ǉǋǋǍǉ
ǍǌǈǈǎǋǊǍǈ 3 ǈǈǎǉǉ ǈǌǑǊǍ
ǍǌǈǈǎǋǌǍǐ * ǊǎǋǑǏ ǈǐǎǍǍ
ǍǌǈǊǉǊǏǍǑ 3 ǈǈǎǏǌ ǉǈǌǋǏ
ǍǌǈǊǋǋǎǎǏ 3 ǉǌǉǈǋ ǉǈǏǏǐ
ǍǌǈǊǍǊǏǑǉ 3 ǈǏǌǌǈ ǈǎǉǌǑ
ǍǌǈǊǑǊǑǎǑ 3 ǈǋǌǏǏ ǈǍǏǉǐ
ǍǌǈǊǑǋǊǐǎ * ǈǎǋǏǉ ǉǉǉǍǎ
Ǎǌǈǋǋǋǉǉǈ * ǉǌǏǌǐ ǋǋǊǈǈ
ǍǌǈǋǑǊǑǎǐ 3 ǈǎǈǍǍ ǉǈǎǊǋ
ǍǌǈǍǉǉǈǋǍ 3 ǈǉǐǈǑ ǈǍǏǑǌ
ǍǌǈǍǉǉǊǌǑ * ǈǌǏǈǉ ǉǉǏǐǍ
ǍǌǈǍǍǊǊǋǉ 3 ǉǑǊǏǉ ǈǏǋǑǏ
ǍǌǈǍǍǊǋǏǉ * ǊǊǏǉǍ ǉǍǋǉǏ
ǍǌǈǍǑǊǉǑǉ 3 ǋǋǎǑǎ ǈǐǌǋǈ
ǍǌǈǍǑǊǌǌǏ 3 ǋǐǐǐǌ ǈǐǋǐǑ
ǍǌǈǍǑǊǌǑǎ * ǌǌǑǐǉ ǉǍǏǉǑ
ǍǌǈǎǋǊǋǉǍ 3 ǍǑǌǊǋ ǈǌǌǍǑ
ǍǌǈǎǋǊǎǋǊ * ǍǏǌǐǏ ǉǊǋǍǏ
ǍǌǈǎǍǊǌǍǑ 3 Ǐǉǈǌǋ ǈǍǌǉǈ
ǍǌǈǎǍǊǌǑǌ * ǎǐǎǏǈ ǉǉǏǐǍ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǐǊǉǊǋǈ 3 ǉǈǑǌǊǎ ǈǎǍǋǐ
ǍǌǈǐǊǉǊǎǍ * ǉǊǎǈǏǈ ǉǈǈǌǌ
Ǎǌǈǐǎǉǈǎǉ 3 ǑǏǎǏǍ ǈǌǋǑǉ
ǍǌǈǐǎǉǈǑǎ * ǉǈǎǉǑǊ ǈǑǑǌǍ
Ǎǌǈǐǐǉǉǐǎ 3 ǑǑǍǊǑ ǈǌǎǑǊ
ǍǌǈǑǈǈǑǎǍ 3 Ǐǐǐǌǈ ǈǌǉǑǈ
ǍǌǈǑǈǉǉǋǋ * ǉǉǋǋǋǑ ǈǎǉǐǋ
ǍǌǈǑǊǉǊǋǊ 3 ǎǐǑǍǏ ǈǋǎǑǈ
ǍǌǈǑǊǉǊǎǏ * ǑǍǐǎǑ ǈǎǐǋǈ
ǍǌǈǑǌǉǊǉǐ 3 ǎǌǎǑǋ ǈǌǌǉǊ
ǍǌǈǑǌǉǌǑǈ * ǑǍǈǈǉ ǈǏǋǎǎ
ǍǌǈǑǍǉǉǎǌ 3 ǎǊǎǑǌ ǈǐǉǐǉ
ǍǌǈǑǍǉǉǐǏ * ǐǈǌǈǏ ǉǊǎǌǍ
ǍǌǈǑǎǉǈǎǏ 3 ǎǍǈǍǈ ǉǉǌǊǌ
ǍǌǈǑǎǉǋǌǏ * ǍǎǊǊǈ ǉǎǎǌǎ
ǍǌǈǑǐǉǉǋǏ 3 ǍǉǎǍǐ ǉǌǋǎǑ
ǍǌǈǑǐǉǌǐǑ * ǑǑǍǑǋ ǊǊǍǌǍ
ǍǌǉǉǉǈǑǐǈ 3 ǊǉǋǏǉ ǈǍǊǉǏ
ǍǌǉǉǉǉǉǏǉ * ǌǍǉǉǋ ǈǐǉǈǉ
ǍǌǉǉǌǈǏǍǑ 3 ǉǑǌǏǑ ǈǌǍǎǊ
ǍǌǉǉǌǈǏǑǌ * ǍǎǑǑǍ ǉǈǋǎǈ
Tǋǌǈ
ǍǋǑǑǌǊǈǉǐ 3 ǈǉǋǐǎ ǈǍǊǍǈ
ǍǋǑǑǌǊǊǐǑ * ǉǊǏǏǑ ǈǏǈǍǍ
ǍǌǈǈǋǉǑǑǑ 3 ǈǉǎǍǋ ǈǌǎǏǉ
ǍǌǈǈǋǊǋǐǌ * ǈǏǑǎǑ ǉǊǍǉǌ
ǍǌǈǊǋǊǊǎǋ 3 ǉǈǐǈǈ ǈǐǋǏǎ
ǍǌǈǊǋǊǌǌǊ * ǈǐǈǑǐ ǉǈǉǏǌ
ǍǌǈǊǏǊǌǌǈ 3 ǈǎǑǌǉ ǈǍǑǏǍ
ǍǌǈǊǏǊǎǋǐ * ǈǊǎǐǉ ǈǑǋǊǊ
ǍǌǈǋǉǊǊǎǐ 3 ǈǎǊǎǈ ǈǍǉǈǎ
ǍǌǈǋǉǊǍǐǎ * ǊǌǈǈǑ ǉǈǏǉǍ
ǍǌǈǋǑǊǈǑǐ 3 ǉǋǉǋǐ ǈǐǍǎǉ
ǍǌǈǍǋǈǋǑǋ 3 ǋǎǑǌǐ ǈǌǌǌǊ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǎǑǉǐǋǑ 3 ǑǏǈǍǌ ǉǎǍǌǎ
ǍǌǈǐǊǈǏǋǎ 3 ǏǈǊǊǋ ǈǍǏǌǏ
ǍǌǈǐǊǈǑǍǎ * ǉǈǌǍǏǎ ǉǊǌǐǋ
ǍǌǈǐǎǈǍǎǐ 3 ǍǐǎǈǑ ǈǌǎǑǌ
ǍǌǈǐǎǈǏǐǑ * ǏǐǍǏǋ ǉǋǊǊǍ
ǍǌǈǑǈǈǍǈǍ 3 Ǎǉǋǈǎ ǈǋǏǑǈ
ǍǌǈǑǈǈǏǉǈ * ǏǑǈǑǊ ǈǏǈǏǊ
ǍǌǈǑǊǈǍǊǎ 3 ǌǊǎǍǐ ǈǋǎǎǌ
ǍǌǈǑǌǈǍǌǍ 3 ǌǈǏǋǋ ǈǍǎǐǈ
ǍǌǈǑǌǈǏǌǍ * ǏǋǎǎǑ ǈǑǌǍǍ
ǍǌǈǑǍǈǎǑǊ 3 Ǎǌǌǈǌ ǈǐǑǈǍ
ǍǌǈǑǍǈǏǉǍ * ǏǈǉǉǍ ǉǊǉǊǍ
ǍǌǈǑǎǈǐǏǑ * ǍǌǐǏǌ ǉǑǊǊǑ
ǍǌǈǑǎǈǑǋǏ 3 ǈǏǐǉǊ ǉǑǉǈǎ
ǍǌǈǑǐǈǌǐǌ 3 Ǎǉǈǈǌ ǉǏǏǋǋ
ǍǌǈǑǐǈǍǊǋ * ǋǎǈǊǏ ǊǉǉǋǏ
ǍǌǉǈǑǈǍǋǈ 3 ǌǊǎǌǊ ǊǊǈǋǈ
ǍǌǉǈǑǈǎǑǉ 3 ǌǎǊǌǉ ǉǐǍǈǍ
ǍǌǉǉǉǈǏǑǉ * ǌǎǉǏǑ ǉǊǋǌǏ
ǍǌǉǉǊǈǌǍǌ 3 ǍǈǊǏǈ ǉǏǍǍǎ
ǍǌǉǉǊǈǌǏǏ 3 ǉǌǎǈǑ ǈǑǎǈǐ
ǍǌǉǉǊǈǍǉǌ * ǎǉǍǑǐ ǉǏǋǎǋ
ǍǌǉǉǌǈǍǊǍ 3 ǉǐǈǋǐ ǈǎǎǑǉ
ǍǌǉǉǌǈǍǍǈ * ǉǑǑǈǑ ǉǉǋǉǌ
Tǋǌǎ
ǍǋǑǑǊǋǈǈǊ 3 ǉǋǏǏǈ ǉǌǈǐǉ
ǍǌǈǈǋǊǊǏǊ 3 ǉǉǐǎǍ ǈǐǈǋǎ
ǍǌǈǈǋǊǎǍǑ * ǈǉǍǍǎ ǈǑǏǐǏ
ǍǌǈǊǉǊǋǐǊ 3 ǈǋǎǊǋ ǉǊǋǎǋ
ǍǌǈǊǉǊǍǑǉ * ǊǑǏǊǎ ǊǉǈǐǍ
ǍǌǈǊǍǊǋǋǈ 3 ǈǏǏǌǎ ǈǌǐǎǊ
ǍǌǈǊǍǊǎǊǋ * ǋǈǑǊǉ ǉǑǎǐǈ
ǍǌǈǊǑǊǌǎǏ 3 ǈǏǎǏǊ ǈǍǋǈǌ
ǍǌǈǊǑǊǎǏǏ * ǈǍǍǊǑ ǈǍǍǑǏ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǋǉǊǎǌǌ * ǈǏǊǋǎ ǈǑǑǍǐ
ǍǌǈǋǋǊǊǏǎ 3 ǊǊǏǍǍ ǉǊǊǌǌ
ǍǌǈǋǏǊǌǉǈ 3 ǈǐǏǏǐ ǈǑǊǑǎ
ǍǌǈǋǏǊǎǐǊ * ǉǌǑǑǌ ǉǋǈǏǌ
ǍǌǈǋǑǊǋǊǈ 3 ǈǊǏǐǉ ǉǌǋǐǐ
ǍǌǈǋǑǊǍǉǏ * ǉǉǎǈǏ ǉǎǌǎǋ
ǍǌǈǍǉǈǍǍǍ 3 ǉǑǍǈǊ ǈǏǐǈǎ
ǍǌǈǍǉǈǏǎǏ * ǊǈǈǎǍ ǉǋǎǎǍ
ǍǌǈǍǍǉǑǊǑ 3 Ǌǈǐǌǋ ǉǈǍǋǑ
ǍǌǈǍǍǊǈǐǐ * ǊǈǑǏǈ ǊǉǏǋǈ
ǍǌǈǎǑǊǈǌǑ 3 ǉǎǍǊǌǑ ǊǈǋǊǉ
ǍǌǈǐǌǈǏǉǋ 3 ǉǐǎǎǈǏ ǉǋǉǋǍ
ǍǌǈǐǌǈǑǊǊ * ǊǈǑǈǐǍ ǉǏǑǈǏ
ǍǌǈǐǐǈǏǍǏ 3 ǉǎǐǉǉǈ ǈǏǏǐǏ
ǍǌǈǐǐǈǏǑǊ * ǊǉǏǎǍǏ ǉǊǉǊǌ
ǍǌǈǑǈǈǎǉǍ 3 ǉǍǎǎǈǈ ǈǍǑǋǐ
ǍǌǈǑǌǈǎǍǊ 3 ǉǉǍǋǍǊ ǈǏǉǊǏ
ǍǌǈǑǌǈǑǊǊ * ǉǌǍǌǑǈ ǉǌǈǊǍ
ǍǌǈǑǎǈǍǊǎ 3 ǉǈǍǏǌǊ ǉǉǐǍǍ
ǍǌǈǑǎǈǐǉǑ * ǉǋǐǋǏǑ ǉǎǉǏǐ
ǍǌǈǑǐǈǍǐǉ * Ǐǋǈǌǈ ǉǐǉǊǑ
ǍǌǈǑǑǈǌǉǐ * ǎǌǑǌǌ ǊǋǎǏǐ
ǍǌǉǉǉǈǍǈǎ 3 ǍǌǊǏǌ ǈǐǍǑǋ
ǍǌǉǉǉǈǐǍǋ * ǑǑǉǊǍ ǉǋǊǑǍ
ǍǌǉǉǋǈǌǍǋ 3 ǌǎǈǈǍ ǈǑǉǉǑ
Ǎǌǉǉǋǈǌǐǐ * ǉǈǉǐǐǉ ǉǊǎǉǊ
TǋǌǏ
ǍǌǈǑǎǈǏǎǉ * ǊǑǌǍǈǉ ǊǈǎǊǎ
ǍǌǈǑǐǈǋǑǉ * ǊǍǊǏǌǐ ǉǑǌǏǍ
ǍǌǈǑǐǈǌǌǑ 3 ǊǌǌǑǎǑ ǈǐǍǑǐ
ǍǌǉǉǊǈǍǐǈ 3 ǊǋǎǑǎǊ ǉǊǐǑǍ
ǍǌǉǉǌǈǍǐǏ 3 ǊǋǐǋǑǉ ǈǑǍǌǋ
ǍǌǉǉǌǈǎǉǍ * ǊǈǑǊǍǍ ǉǋǍǏǏ
ǍǋǑǑǊǊǑǋǈ 3 ǈǋǈǉǏ ǈǌǍǐǑ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǑǑǌǊǌǎǍ * ǈǈǎǐǎ ǈǏǍǏǉ
ǍǌǈǈǋǊǊǈǈ 3 ǈǊǌǌǐ ǈǎǈǌǉ
ǍǌǈǈǋǊǍǌǎ * ǈǊǍǉǐ ǉǎǐǑǐ
ǍǌǈǈǎǊǌǏǋ 3 ǈǎǍǈǈ ǈǎǊǈǐ
ǍǌǈǈǎǊǍǈǐ * ǉǋǍǍǌ ǈǏǈǊǐ
ǍǌǈǊǉǊǊǎǈ 3 ǈǋǊǐǎ ǈǍǋǎǍ
ǍǌǈǊǉǊǌǉǏ * ǈǍǋǉǏ ǉǍǑǎǊ
ǍǌǈǊǍǊǊǉǎ 3 ǈǈǊǍǋ ǈǐǎǋǎ
ǍǌǈǊǍǊǌǌǏ * ǈǎǍǉǉ ǈǐǌǍǌ
ǍǌǈǊǑǊǋǊǐ 3 ǈǌǏǈǌ ǈǐǊǐǉ
ǍǌǈǊǑǊǍǈǊ * Ǌǌǈǐǋ ǉǈǊǏǑ
ǍǌǈǋǉǊǌǈǑ 3 ǈǎǏǐǊ ǈǎǋǋǍ
ǍǌǈǋǉǊǏǈǊ * ǉǋǈǐǏ ǉǉǌǍǉ
ǍǌǈǋǋǊǉǍǐ 3 ǈǐǑǎǐ ǈǍǎǐǉ
ǍǌǈǋǋǊǌǉǐ * ǈǈǋǎǉ ǊǈǎǍǐ
ǍǌǈǋǏǊǋǋǋ 3 ǈǋǉǍǐ ǈǐǎǋǑ
ǍǌǈǋǏǊǍǎǌ * ǈǏǏǊǌ ǉǎǋǉǎ
ǍǌǈǋǑǊǊǌǐ 3 ǈǉǑǋǍ ǈǏǈǉǊ
ǍǌǈǋǑǊǌǍǑ * ǈǈǋǑǈ ǉǋǎǎǌ
ǍǌǈǍǉǈǌǈǈ 3 ǈǈǈǏǋ ǈǐǉǈǈ
ǍǌǈǍǉǈǍǑǉ * ǈǋǎǌǎ ǉǉǍǌǈ
ǍǌǈǍǍǉǐǐǐ 3 ǈǊǍǊǍ ǈǎǎǈǎ
ǍǌǈǍǍǊǈǌǉ * ǉǑǐǐǋ ǉǍǐǋǉ
ǍǌǈǎǑǉǑǌǌ 3 ǈǊǎǊǈ ǈǏǍǑǍ
Ǎǌǈǐǌǈǎǈǈ 3 ǍǌǍǎǎ ǉǊǑǎǑ
ǍǌǈǐǌǈǏǌǐ * ǉǋǐǌǉǋ ǉǍǐǋǐ
ǍǌǈǐǐǈǎǌǍ 3 ǉǊǏǌǊǈ ǈǏǍǑǑ
ǍǌǈǐǐǈǐǍǌ * ǊǉǈǎǏǉ ǉǉǋǌǑ
ǍǌǈǑǈǈǍǏǏ 3 ǉǏǍǋǐǏ ǈǌǐǋǋ
ǍǌǈǑǌǈǎǉǏ 3 ǊǈǍǐǊǈ ǈǋǐǑǈ
ǍǌǈǑǌǈǐǎǊ * ǋǈǌǐǈǉ ǈǑǏǈǋ
ǍǌǈǑǍǈǐǊǊ 3 ǊǌǐǑǊǋ ǈǍǌǎǎ
ǍǌǈǑǍǈǐǌǎ * ǊǐǋǍǎǎ ǉǎǋǈǈ






.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǑǑǊǊǑǋǈ 3 ǈǈǏǐǐ ǉǊǋǑǉ
ǍǋǑǑǌǊǉǊǎ 3 ǈǈǎǉǊ ǈǎǌǉǏ
ǍǋǑǑǌǊǌǎǍ * ǉǊǑǏǌ ǈǐǌǋǈ
ǍǌǈǈǋǊǊǈǈ 3 ǉǎǌǎǏ ǈǑǊǍǏ
ǍǌǈǈǋǊǍǌǎ * ǊǈǌǍǎ ǉǏǈǈǈ
ǍǌǈǈǎǊǌǏǋ 3 ǈǊǑǐǈ ǈǍǌǌǉ
ǍǌǈǈǎǊǍǈǐ * ǉǈǏǌǎ ǈǑǌǏǏ
ǍǌǈǊǉǊǊǎǈ 3 ǈǌǉǋǍ ǈǑǏǍǐ
ǍǌǈǊǉǊǌǉǏ * ǉǈǊǐǑ ǉǎǌǑǈ
ǍǌǈǊǍǊǊǉǎ 3 ǉǈǏǈǐ ǉǈǍǎǏ
ǍǌǈǊǍǊǌǌǏ * ǉǋǑǍǈ ǈǑǉǏǑ
ǍǌǈǊǑǊǋǊǐ 3 ǉǌǈǊǉ ǈǏǈǌǈ
ǍǌǈǊǑǊǍǈǊ * ǈǉǑǊǌ ǉǉǏǐǏ
ǍǌǈǋǉǊǌǈǑ 3 ǈǉǈǍǌ ǈǎǌǍǋ
ǍǌǈǋǉǊǏǈǊ * ǈǋǎǌǍ ǉǈǎǐǍ
ǍǌǈǋǋǊǉǍǐ 3 Ǌǋǉǋǐ ǉǏǏǉǑ
ǍǌǈǋǋǊǌǉǐ * ǋǎǍǎǑ ǊǈǊǈǏ
ǍǌǈǋǏǊǋǋǋ 3 ǈǉǉǉǉ ǈǎǏǑǈ
ǍǌǈǋǏǊǍǎǌ * ǈǋǑǉǏ ǉǌǎǏǉ
ǍǌǈǋǑǊǊǌǐ 3 ǉǊǌǉǎ ǈǑǑǊǍ
ǍǌǈǋǑǊǌǍǑ * ǉǈǉǑǍ ǉǎǉǎǈ
ǍǌǈǍǉǈǌǈǈ 3 ǈǋǈǈǍ ǈǌǐǉǑ
ǍǌǈǍǉǈǍǑǉ * ǈǏǍǈǑ ǉǊǏǊǌ
ǍǌǈǍǍǉǐǐǐ 3 ǈǉǏǉǑ ǈǐǉǍǊ
ǍǌǈǍǍǊǈǌǉ * ǈǉǊǌǊ ǉǍǑǏǐ
ǍǌǈǎǑǉǑǌǌ 3 ǊǈǋǋǊ ǉǑǏǑǎ
Ǎǌǈǐǌǈǎǈǈ 3 Ǌǋǌǌǉǈ ǉǋǈǊǉ
ǍǌǈǐǌǈǏǌǐ * ǋǉǊǋǈǈ ǉǐǋǋǈ
ǍǌǈǐǐǈǎǌǍ 3 ǊǍǏǐǏǑ ǈǍǌǐǈ
ǍǌǈǐǐǈǐǍǌ * ǋǉǈǊǊǎ ǉǈǋǍǌ
ǍǌǈǑǈǈǍǏǏ 3 ǊǊǏǎǉǌ ǈǌǋǑǌ
ǍǌǈǑǌǈǎǉǏ 3 ǊǈǏǊǊǋ ǈǎǉǎǍ
ǍǌǈǑǌǈǐǎǊ * ǊǍǉǏǊǉ ǉǈǈǊǏ
ǍǌǈǑǍǈǐǊǊ 3 ǉǑǑǌǋǉ ǈǑǐǐǏ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǑǎǈǌǑǉ 3 ǉǐǋǉǍǎ ǈǑǈǉǊ
ǍǌǈǑǎǈǏǎǉ * ǊǋǑǈǑǑ ǊǉǉǎǊ
ǍǌǈǑǐǈǋǑǉ * ǉǋǍǊǉǐ ǊǌǈǍǌ
ǍǌǈǑǐǈǌǌǑ 3 ǉǎǍǎǋǏ ǉǎǑǎǉ
ǍǌǉǉǊǈǍǐǈ 3 ǉǈǊǈǍǌ ǈǑǈǈǋ
ǍǌǉǉǌǈǍǐǏ 3 ǎǉǏǎǎ ǈǏǑǋǏ
ǍǌǉǉǌǈǎǉǍ * ǉǋǐǑǉǍ ǉǍǎǊǈ
TǋǍǈ
ǍǋǑǑǌǊǏǉǐ 3 ǈǉǍǉǏ ǈǊǐǎǌ
ǍǋǑǑǌǋǉǌǎ * ǈǋǑǎǑ ǈǌǋǊǉ
ǍǌǈǈǋǊǏǌǑ 3 ǈǌǍǐǎ ǈǎǍǉǌ
Ǎǌǈǈǋǋǈǉǋ * ǈǌǌǐǋ ǈǑǉǏǑ
ǍǌǈǈǎǊǏǎǋ * ǈǌǉǏǉ ǈǏǌǐǌ
ǍǌǈǈǎǊǐǊǊ 3 ǈǉǎǍǐ ǈǍǌǉǎ
ǍǌǈǊǉǋǌǍǏ 3 ǈǊǉǉǋ ǉǊǎǋǌ
ǍǌǈǊǋǊǏǈǎ 3 ǈǍǊǉǑ ǈǍǈǈǈ
ǍǌǈǊǋǊǐǏǑ * ǉǑǋǑǏ ǉǊǏǋǋ
ǍǌǈǊǏǊǑǍǏ 3 ǈǉǈǑǐ ǈǌǎǉǈ
ǍǌǈǊǏǋǉǊǈ * ǈǏǌǋǑ ǈǑǎǎǊ
ǍǌǈǋǉǋǉǈǊ 3 ǈǌǈǑǋ ǈǌǐǉǑ
ǍǌǈǋǉǋǊǋǈ * ǈǉǊǌǍ ǉǈǎǍǊ
ǍǌǈǋǑǊǏǍǐ 3 ǈǐǈǉǐ ǉǊǏǌǎ
ǍǌǈǍǋǈǑǈǉ 3 ǈǋǉǋǍ ǈǌǉǐǑ
ǍǌǈǍǋǉǈǏǐ * ǈǈǑǐǑ ǈǎǌǉǌ
ǍǌǈǍǑǊǍǌǋ * ǊǉǉǍǏ ǉǍǌǍǑ
ǍǌǈǎǋǊǋǍǈ 3 ǈǈǍǋǋ ǈǌǊǊǍ
ǍǌǈǎǋǊǎǑǉ * ǈǑǑǐǏ ǉǋǉǊǐ
ǍǌǈǎǍǊǊǏǌ 3 ǈǈǉǎǐ ǈǌǎǐǏ
ǍǌǈǎǍǊǎǈǉ * ǉǎǉǊǊ ǉǈǏǉǋ
ǍǌǈǎǏǊǋǉǎ 3 ǈǏǈǋǌ ǈǍǐǏǋ
ǍǌǈǎǏǊǍǋǐ * ǉǏǏǋǍ ǉǊǍǎǉ
ǍǌǈǎǑǊǊǊǎ 3 ǈǌǏǏǉ ǉǈǈǐǊ
ǍǌǈǎǑǊǌǏǊ * ǈǐǏǏǉ ǉǌǏǌǎ
ǍǌǈǐǊǉǉǊǍ 3 ǉǑǊǌǊ ǈǎǋǑǏ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǐǎǈǑǍǎ 3 ǌǑǉǍǍ ǈǌǊǑǏ
ǍǌǈǐǎǉǊǏǈ * ǍǊǉǈǈ ǉǊǐǍǑ
ǍǌǈǐǐǉǉǍǉ 3 ǌǋǏǎǏ ǈǋǑǏǍ
ǍǌǈǑǈǈǐǌǏ 3 ǌǏǌǊǍ ǈǋǎǊǑ
ǍǌǈǑǈǉǈǏǋ * ǎǋǎǊǌ ǈǍǏǋǑ
ǍǌǈǑǊǉǉǊǏ 3 ǍǉǑǌǌ ǈǋǎǐǏ
ǍǌǈǑǊǉǋǐǋ * ǏǋǌǍǉ ǈǎǎǊǐ
ǍǌǈǑǌǉǉǉǋ 3 ǌǏǊǏǎ ǈǌǏǍǐ
ǍǌǈǑǌǉǋǉǉ * ǐǋǉǋǏ ǈǑǋǍǑ
ǍǌǈǑǍǈǑǐǑ 3 ǍǋǏǊǐ ǈǐǈǈǐ
ǍǌǈǑǍǉǈǉǋ * ǏǉǈǎǑ ǉǈǎǏǋ
ǍǌǈǑǎǉǊǈǏ 3 ǎǑǏǎǈ ǉǊǎǊǉ
ǍǌǈǑǐǉǊǐǑ 3 ǌǊǊǋǑ ǉǎǈǎǏ
ǍǌǈǑǑǈǎǎǎ 3 ǋǐǎǏǉ ǉǑǈǐǈ
ǍǌǈǑǑǈǎǐǑ * ǌǏǌǐǊ ǊǎǏǍǑ
ǍǌǉǉǉǉǈǊǉ 3 ǊǎǉǑǈ ǈǌǏǎǐ
ǍǌǉǉǉǉǊǊǑ * ǌǈǏǈǑ ǈǐǐǊǏ
Ǎǌǉǉǋǈǐǐǎ 3 ǊǐǉǏǑ ǈǎǑǊǈ
ǍǌǉǉǋǈǑǊǉ * ǋǊǏǉǉ ǈǑǎǌǈ
TǋǍǉ
ǍǋǑǑǊǋǉǍǈ 3 ǈǑǎǍǎ ǉǊǈǊǈ
ǍǋǑǑǌǊǑǌǎ 3 ǈǉǋǊǍ ǈǊǊǋǈ
ǍǋǑǑǌǋǊǎǋ * ǈǊǍǐǌ ǈǋǊǌǎ
ǍǌǈǈǋǊǐǉǑ 3 ǈǐǎǋǋ ǈǎǈǍǎ
ǍǌǈǈǋǋǊǈǍ * ǊǋǎǎǏ ǉǉǎǑǊ
Ǎǌǈǈǎǋǉǋǈ 3 ǈǎǍǌǋ ǈǍǋǋǏ
ǍǌǈǈǎǋǊǑǉ * ǈǐǍǏǋ ǈǐǎǊǐ
ǍǌǈǊǉǋǍǊǐ 3 ǈǌǎǎǊ ǉǈǈǏǉ
ǍǌǈǊǋǊǏǐǉ 3 ǈǈǌǉǎ ǈǍǊǏǎ
ǍǌǈǊǋǋǈǈǉ * ǈǐǐǍǈ ǉǉǏǈǑ
ǍǌǈǊǍǊǐǊǏ 3 ǈǈǈǊǎ ǈǌǏǌǊ
ǍǌǈǊǏǋǈǊǏ 3 ǈǈǈǌǍ ǈǌǐǋǏ
ǍǌǈǊǏǋǊǋǎ * ǈǉǍǋǉ ǉǈǋǉǋ
ǍǌǈǋǑǊǐǎǋ 3 ǈǏǏǈǑ ǈǏǑǐǐ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǍǋǉǉǑǎ * ǈǊǉǎǍ ǈǍǎǉǎ
ǍǌǈǍǏǊǋǐǊ 3 ǈǎǈǉǈ ǉǉǉǍǋ
ǍǌǈǍǑǊǋǋǉ 3 ǈǏǉǉǈ ǉǈǉǊǊ
ǍǌǈǍǑǊǎǑǌ * ǊǉǍǌǊ ǉǐǉǏǈ
ǍǌǈǎǋǊǌǎǊ 3 ǈǏǏǎǑ ǈǌǋǑǌ
ǍǌǈǎǋǊǐǈǏ * ǈǎǌǋǐ ǉǉǋǐǈ
ǍǌǈǎǍǊǋǈǑ 3 ǈǉǏǑǍ ǈǍǋǐǋ
ǍǌǈǎǍǊǎǏǐ * ǈǍǐǑǉ ǉǉǉǌǐ
ǍǌǈǎǏǊǋǍǉ 3 ǉǈǈǏǏ ǈǎǉǐǑ
ǍǌǈǎǏǊǍǑǐ * ǉǏǍǈǍ ǉǉǋǑǐ
ǍǌǈǎǑǊǊǑǎ 3 ǈǏǍǐǐ ǈǑǌǍǌ
ǍǌǈǎǑǊǎǌǑ * ǋǈǌǎǈ ǉǋǑǐǐ
ǍǌǈǐǊǉǉǍǑ 3 ǋǌǉǑǎ ǈǍǏǋǑ
ǍǌǈǐǊǉǋǏǎ * ǎǋǉǎǉ ǉǈǎǑǈ
ǍǌǈǐǎǈǑǑǉ 3 ǊǎǊǍǐ ǈǌǍǊǈ
ǍǌǈǐǎǉǊǉǊ * ǌǉǍǏǈ ǈǑǍǌǑ
ǍǌǈǐǐǉǊǊǉ 3 Ǌǎǎǋǌ ǈǍǉǍǌ
ǍǌǈǑǈǈǐǐǍ 3 ǊǍǊǉǉ ǈǋǏǈǉ
ǍǌǈǑǈǉǊǍǊ * ǌǍǋǋǈ ǈǎǑǈǏ
ǍǌǈǑǊǉǉǎǊ 3 ǋǉǐǍǋ ǈǋǎǉǌ
ǍǌǈǑǊǉǌǌǉ * ǍǐǉǉǑ ǈǎǎǌǑ
ǍǌǈǑǌǉǉǌǐ 3 ǊǊǑǍǈ ǈǌǍǎǏ
ǍǌǈǑǌǉǋǎǑ * ǋǐǍǈǈ ǈǐǋǉǋ
ǍǌǈǑǎǉǊǏǏ 3 ǊǑǊǑǍ ǉǋǈǏǐ
ǍǌǈǑǎǉǌǈǍ * ǋǑǐǑǋ ǉǐǌǊǋ
ǍǌǈǑǐǉǋǑǎ 3 ǉǍǈǍǉ ǉǊǍǉǊ
ǍǌǈǑǐǉǌǋǉ * ǊǋǈǍǈ ǊǌǌǊǎ
ǍǌǈǑǑǈǏǌǐ * ǌǋǈǍǑ ǊǉǍǊǐ
ǍǌǉǉǉǉǈǑǊ 3 ǈǎǋǑǑ ǈǍǐǌǏ
ǍǌǉǉǉǉǋǍǈ * ǊǏǎǊǐ ǉǉǐǑǉ
Ǎǌǉǉǋǉǉǉǎ 3 ǉǉǋǎǌ ǈǍǌǍǐ
ǍǌǉǉǋǉǉǍǉ * ǉǌǉǏǐ ǈǑǈǎǈ
ǍǌǉǉǌǈǑǏǑ 3 ǉǌǑǌǐ ǉǈǊǑǈ






.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǋǑǑǌǋǏǎǋ 3 ǈǋǐǍǍ ǈǍǋǋǑ
ǍǌǈǈǋǋǍǊǌ 3 ǊǎǋǏǎ ǈǏǊǊǍ
ǍǌǈǈǋǋǐǊǌ * ǉǐǍǑǐ ǉǌǌǊǊ
Ǎǌǈǈǎǋǐǌǉ 3 ǈǈǌǉǎ ǈǌǍǑǉ
ǍǌǈǊǉǋǉǐǈ * ǉǊǏǎǍ ǉǍǋǈǈ
ǍǌǈǊǋǋǏǈǑ 3 ǈǑǉǊǈ ǉǈǍǉǌ
ǍǌǈǊǍǋǉǐǊ 3 ǈǎǊǍǈ ǈǑǉǈǑ
ǍǌǈǊǑǋǋǌǏ * ǈǉǏǌǏ ǈǑǋǌǑ
ǍǌǈǊǑǋǍǐǋ 3 ǈǊǎǎǊ ǈǍǊǐǉ
ǍǌǈǋǑǋǋǉǈ 3 ǉǍǍǈǌ ǈǑǉǌǍ
ǍǌǈǍǉǉǌǌǉ 3 ǈǊǐǊǎ ǈǌǐǉǎ
ǍǌǈǍǉǉǍǑǏ * ǈǊǊǑǑ ǉǉǉǑǉ
ǍǌǈǍǍǊǎǈǎ 3 ǈǈǊǑǍ ǈǐǌǊǏ
ǍǌǈǍǍǊǏǍǌ * ǈǈǊǏǉ ǉǐǌǋǋ
ǍǌǈǎǍǋǈǐǈ 3 ǈǉǌǊǐ ǈǎǊǉǉ
ǍǌǈǎǍǋǊǉǐ * ǋǎǐǊǑ ǉǍǑǐǌ
ǍǌǈǎǏǊǏǏǊ 3 ǈǏǊǌǌ ǈǎǐǑǊ
ǍǌǈǎǏǊǑǏǌ * ǋǋǈǌǌ ǉǋǍǈǌ
ǍǌǈǎǑǊǐǎǉ 3 ǉǑǍǊǍ ǈǏǎǏǐ
ǍǌǈǐǊǉǌǐǏ 3 ǌǏǎǊǊ ǈǏǐǏǎ
ǍǌǈǐǊǉǐǈǍ * Ǐǐǎǐǎ ǉǈǑǊǈ
ǍǌǈǐǎǉǋǍǌ 3 ǌǋǍǈǋ ǈǍǌǐǋ
ǍǌǈǐǎǉǏǏǉ * ǉǌǈǏǋǌ ǉǋǏǊǏ
ǍǌǈǐǐǉǐǌǏ 3 ǋǑǍǏǏ ǈǌǏǉǐ
ǍǌǈǐǐǉǐǐǊ * ǏǌǎǊǍ ǉǈǈǏǉ
ǍǌǈǑǈǉǋǉǎ 3 ǌǌǎǈǏ ǈǋǏǉǍ
ǍǌǈǑǈǉǌǊǐ * ǎǍǋǉǊ ǈǎǐǈǍ
ǍǌǈǑǊǉǍǈǋ 3 ǋǎǍǏǌ ǈǋǍǏǑ
ǍǌǈǑǊǉǏǉǐ * ǎǋǑǈǎ ǈǎǑǊǍ
ǍǌǈǑǌǉǎǉǊ 3 ǋǋǉǊǎ ǈǍǈǈǌ
ǍǌǈǑǌǉǐǊǎ * ǎǌǏǑǊ ǈǐǎǍǊ
ǍǌǈǑǍǉǎǏǏ 3 ǊǍǐǐǊ ǈǍǑǐǐ
ǍǌǈǑǍǉǏǈǉ * ǋǊǍǑǌ ǉǋǊǏǋ
ǍǌǈǑǐǉǎǈǎ * ǑǈǐǐǍ ǋǊǏǉǋ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǑǑǉǍǊǎ * ǉǉǋǐǍǑ ǋǊǌǋǉ
ǍǌǉǈǑǉǋǍǍ 3 ǈǎǉǌǏ ǉǊǌǐǊ
ǍǌǉǉǌǉǊǎǍ 3 ǉǍǑǑǊ ǈǍǑǍǈ
Ǎǌǉǉǌǉǋǈǎ * ǋǎǈǎǈ ǉǉǈǊǊ
TǋǍǌ
ǍǋǑǑǊǋǊǍǑ 3 ǉǑǐǌǑ ǉǊǐǊǉ
ǍǋǑǑǌǋǈǍǈ 3 ǈǋǉǋǐ ǈǋǌǊǈ
ǍǋǑǑǌǋǌǌǉ * ǈǊǍǌǎ ǈǐǊǊǑ
ǍǌǈǈǋǊǑǊǍ 3 ǈǉǎǉǋ ǈǍǌǈǑ
ǍǌǈǈǋǋǋǎǍ * ǉǏǋǑǈ ǉǉǈǈǑ
ǍǌǈǈǎǋǊǍǈ 3 ǈǈǊǏǑ ǈǌǑǋǊ
ǍǌǈǈǎǋǌǍǐ * ǈǏǉǏǏ ǈǏǑǍǍ
ǍǌǈǊǉǊǏǍǑ 3 ǈǐǏǌǎ ǈǐǎǊǋ
ǍǌǈǊǉǊǑǏǎ * ǈǐǌǌǎ ǉǑǋǑǊ
ǍǌǈǊǋǋǎǎǏ 3 ǈǌǍǋǈ ǉǉǈǍǏ
ǍǌǈǊǍǊǏǑǉ 3 ǈǈǏǉǌ ǈǍǑǐǈ
ǍǌǈǊǑǊǑǎǑ 3 ǈǉǍǈǍ ǈǍǉǋǑ
ǍǌǈǊǑǋǊǐǎ * ǈǎǌǋǌ ǉǈǈǑǐ
Ǎǌǈǋǋǋǉǉǈ * ǋǐǌǏǋ ǊǎǏǊǋ
ǍǌǈǋǑǊǑǎǐ 3 ǈǋǐǈǉ ǉǈǋǋǊ
ǍǌǈǍǉǉǈǋǍ 3 ǈǉǍǐǎ ǈǎǈǍǉ
ǍǌǈǍǉǉǊǌǑ * ǈǊǎǋǏ ǉǈǌǌǌ
ǍǌǈǍǍǊǊǋǉ 3 ǈǊǋǈǍ ǈǏǈǍǋ
ǍǌǈǍǍǊǋǏǉ * ǉǏǏǎǎ ǉǍǐǍǌ
ǍǌǈǍǑǊǉǑǉ 3 ǈǏǋǌǏ ǈǏǑǊǍ
ǍǌǈǍǑǊǌǌǏ 3 ǈǏǎǈǐ ǈǏǋǈǑ
ǍǌǈǍǑǊǌǑǎ * ǉǉǉǌǋ ǉǌǎǊǎ
ǍǌǈǎǋǊǋǉǍ 3 ǉǈǋǍǏ ǈǌǊǌǌ
ǍǌǈǎǋǊǎǋǊ * ǉǉǌǌǎ ǉǉǊǐǏ
ǍǌǈǎǍǊǌǍǑ 3 ǋǋǉǈǉ ǈǌǐǏǐ
ǍǌǈǎǍǊǌǑǌ * ǊǌǋǊǏ ǉǈǌǈǍ
ǍǌǈǎǑǊǌǋǏ 3 ǊǏǎǐǑ ǉǈǈǏǍ
ǍǌǈǐǊǉǊǋǈ 3 ǌǎǏǋǍ ǈǎǉǑǉ
ǍǌǈǐǊǉǊǎǍ * ǌǊǉǈǍ ǈǑǎǍǍ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǐǎǉǈǑǎ * ǏǊǎǍǉ ǈǑǋǋǏ
Ǎǌǈǐǐǉǉǐǎ 3 ǎǌǌǋǊ ǈǍǈǍǍ
ǍǌǈǑǈǈǑǎǍ 3 ǍǏǉǊǌ ǈǋǐǏǊ
ǍǌǈǑǈǉǉǋǋ * ǎǑǋǍǈ ǈǎǉǈǌ
ǍǌǈǑǊǉǊǋǊ 3 ǍǑǉǉǏ ǈǋǌǋǑ
ǍǌǈǑǊǉǊǎǏ * ǏǏǋǊǑ ǈǎǌǎǏ
ǍǌǈǑǌǉǊǉǐ 3 ǍǌǌǊǏ ǈǌǎǌǌ
ǍǌǈǑǌǉǌǑǈ * ǍǏǐǎǍ ǈǏǈǑǍ
ǍǌǈǑǍǉǉǎǌ 3 ǎǈǍǌǐ ǈǏǍǋǏ
ǍǌǈǑǍǉǉǐǏ * ǏǏǈǏǌ ǉǉǎǉǎ
ǍǌǈǑǎǉǈǎǏ 3 ǏǈǋǌǏ ǉǈǎǑǋ
ǍǌǈǑǎǉǋǌǏ * ǏǉǏǍǍ ǉǎǊǌǈ
ǍǌǈǑǐǉǌǐǑ * ǊǎǋǊǍ ǊǏǎǌǐ
ǍǌǉǉǉǈǑǐǈ 3 ǋǈǉǍǑ ǈǌǍǑǊ
ǍǌǉǉǉǉǉǏǉ * ǎǊǍǌǍ ǈǏǌǐǈ
ǍǌǉǉǌǈǏǍǑ 3 ǊǊǍǉǏ ǈǌǉǋǊ
ǍǌǉǉǌǈǏǑǌ * ǌǌǊǊǉ ǉǈǈǈǑ
TǋǍǍ
ǍǋǑǑǊǋǊǍǑ 3 ǈǐǋǍǍ ǉǊǎǑǑ
ǍǋǑǑǌǋǈǍǈ 3 ǈǉǌǈǊ ǈǋǌǍǌ
ǍǋǑǑǌǋǌǌǉ * ǈǍǏǍǑ ǉǈǈǉǐ
ǍǌǈǈǋǊǑǊǍ 3 ǈǈǑǏǑ ǈǎǈǏǉ
ǍǌǈǈǋǋǋǎǍ * ǈǎǉǑǐ ǉǊǍǌǈ
ǍǌǈǈǎǋǊǍǈ 3 ǈǉǉǊǍ ǈǌǏǉǈ
ǍǌǈǈǎǋǌǍǐ * ǈǊǐǎǎ ǈǏǐǊǋ
ǍǌǈǊǉǊǏǍǑ 3 ǈǊǏǈǏ ǈǑǑǈǐ
ǍǌǈǊǉǊǑǏǎ * ǊǏǎǍǏ ǊǈǊǑǐ
ǍǌǈǊǋǋǎǎǏ 3 ǈǍǎǍǎ ǉǈǈǌǐ
ǍǌǈǊǍǊǏǑǉ 3 ǈǎǍǍǍ ǈǎǊǎǌ
ǍǌǈǊǍǋǈǌǑ * ǉǑǊǊǐ ǌǐǈǉǑ
ǍǌǈǊǑǊǑǎǑ 3 ǈǉǉǋǋ ǈǍǋǌǍ
ǍǌǈǊǑǋǊǐǎ * ǈǉǈǈǑ ǉǈǏǋǏ
Ǎǌǈǋǋǋǉǉǈ * ǎǉǌǍǍ ǊǑǈǋǏ
ǍǌǈǋǑǊǑǎǐ 3 ǈǎǈǍǌ ǉǈǊǑǑ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǍǉǉǊǌǑ * ǈǏǑǉǐ ǈǑǉǎǎ
ǍǌǈǍǍǊǊǋǉ 3 ǉǐǍǌǍ ǈǐǉǈǋ
ǍǌǈǍǍǊǋǏǉ * ǈǌǍǑǋ ǉǌǏǌǐ
ǍǌǈǍǑǊǉǑǉ 3 ǈǑǉǉǈ ǈǐǎǌǈ
ǍǌǈǍǑǊǌǌǏ 3 ǈǈǌǌǈ ǈǏǏǏǈ
ǍǌǈǍǑǊǌǑǎ * ǈǌǎǌǈ ǉǋǐǏǈ
ǍǌǈǎǋǊǋǉǍ 3 ǈǍǋǑǊ ǈǌǋǈǐ
ǍǌǈǎǋǊǎǋǊ * ǈǐǐǎǋ ǉǉǈǐǊ
ǍǌǈǎǍǊǌǍǑ 3 ǈǎǏǉǍ ǈǌǐǈǍ
ǍǌǈǎǍǊǌǑǌ * ǉǌǍǐǈ ǉǈǈǋǉ
ǍǌǈǎǑǊǌǋǏ 3 ǈǋǑǋǐ ǉǈǈǐǐ
ǍǌǈǐǊǉǊǋǈ 3 ǌǏǋǋǉ ǈǍǏǎǈ
ǍǌǈǐǊǉǊǎǍ * ǎǌǌǉǏ ǉǈǈǏǎ
Ǎǌǈǐǎǉǈǎǉ 3 ǌǎǈǋǊ ǈǌǊǋǊ
ǍǌǈǐǎǉǈǑǎ * ǎǈǐǍǈ ǈǐǐǑǊ
Ǎǌǈǐǐǉǉǐǎ 3 Ǎǋǈǉǐ ǈǌǍǐǍ
ǍǌǈǑǈǈǑǎǍ 3 ǌǈǐǉǏ ǈǋǏǎǊ
ǍǌǈǑǈǉǉǋǋ * ǎǋǍǊǏ ǈǎǉǋǈ
ǍǌǈǑǊǉǊǋǊ 3 ǌǏǎǏǑ ǈǋǋǊǈ
ǍǌǈǑǊǉǊǎǏ * ǎǉǉǏǋ ǈǍǏǍǍ
ǍǌǈǑǌǉǊǉǐ 3 ǌǏǋǑǊ ǈǌǊǎǊ
ǍǌǈǑǌǉǌǑǈ * ǍǑǌǑǈ ǈǎǍǉǑ
ǍǌǈǑǍǉǉǎǌ 3 ǋǉǑǍǋ ǈǏǉǍǈ
ǍǌǈǑǍǉǉǐǏ * ǎǈǐǉǊ ǉǉǐǉǉ
ǍǌǈǑǎǉǈǎǏ 3 ǊǑǏǐǌ ǉǈǐǌǌ
ǍǌǈǑǎǉǋǌǏ * ǐǊǏǐǋ ǉǍǑǊǏ
ǍǌǈǑǐǉǌǐǑ * ǑǊǌǍǈ ǊǏǉǑǈ
ǍǌǉǉǉǈǑǐǈ 3 ǈǑǑǉǊ ǈǌǋǉǋ
ǍǌǉǉǉǉǉǏǉ * ǍǉǍǌǍ ǈǎǑǊǈ
ǍǌǉǉǌǈǏǍǑ 3 ǈǏǈǉǈ ǈǌǌǐǈ
ǍǌǉǉǌǈǏǑǌ * ǌǈǊǋǋ ǈǑǌǑǐ
TǋǏǈ
ǍǋǑǑǌǋǍǎǏ 3 ǈǏǊǏǋ ǉǋǉǑǊ
ǍǋǑǑǌǋǑǏǉ * ǈǍǎǉǎ ǉǈǍǏǌ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǈǋǋǏǉǑ * ǈǑǊǑǏ ǉǎǑǏǎ
ǍǌǈǈǎǋǐǈǏ 3 ǉǍǉǌǋ Ǌǉǐǐǋ
ǍǌǈǊǉǋǎǌǋ 3 ǈǐǏǋǐ ǉǊǏǌǋ
ǍǌǈǊǋǋǊǊǊ 3 ǉǏǌǑǐ ǈǏǏǊǎ
ǍǌǈǊǏǋǎǋǎ 3 ǈǌǎǑǏ ǈǏǑǎǍ
Ǎǌǈǋǉǋǎǌǋ 3 ǈǊǉǑǍ ǈǐǈǋǐ
ǍǌǈǋǑǋǊǈǉ 3 Ǌǉǋǎǎ ǈǑǍǎǊ
ǍǌǈǍǏǊǏǊǍ 3 ǉǉǐǌǉ ǉǉǈǑǋ
ǍǌǈǍǏǊǑǉǊ * ǈǉǏǈǉ ǊǈǈǑǋ
ǍǌǈǎǑǊǏǑǉ 3 ǈǉǉǉǈ ǈǎǎǋǋ
ǍǌǈǐǌǉǍǊǊ 3 ǑǎǑǊǍ ǉǉǏǏǉ
ǍǌǈǐǌǉǏǈǐ * ǍǎǐǏǊ ǊǉǌǍǑ
ǍǌǈǐǐǉǍǑǎ 3 ǉǉǍǐǊǈ ǈǍǌǑǌ
ǍǌǈǑǊǉǎǉǉ 3 ǉǋǎǌǊǈ ǈǋǑǐǈ
ǍǌǈǑǊǉǎǍǍ * ǉǍǊǋǐǈ ǈǐǑǎǈ
ǍǌǈǑǌǉǏǋǊ 3 ǉǌǍǉǌǐ ǈǌǐǌǊ
ǍǌǈǑǌǉǏǎǏ * ǉǍǉǏǋǑ ǈǐǎǊǋ
ǍǌǈǑǍǉǍǍǐ 3 ǉǋǉǋǋǊ ǈǏǐǎǉ
ǍǌǈǑǍǉǍǐǉ * ǉǍǏǈǐǌ ǉǉǊǐǉ
ǍǌǈǑǎǉǏǌǉ 3 ǉǍǎǎǑǎ ǈǑǏǎǐ
ǍǌǈǑǐǉǐǉǎ 3 ǉǊǎǈǏǈ ǊǊǍǋǍ
ǍǌǈǑǑǉǋǏǎ 3 ǉǉǊǊǌǊ ǊǎǏǑǑ
ǍǌǈǑǑǉǌǈǈ * ǉǍǐǈǊǋ ǉǐǎǎǌ
ǍǌǉǉǉǉǍǑǈ 3 ǑǋǍǐǈ ǈǎǍǋǍ
Ǎǌǉǉǉǉǎǋǌ * ǉǋǉǉǋǋ ǉǋǑǌǐ
ǍǌǉǉǋǉǋǐǊ 3 ǐǈǎǊǉ ǈǍǋǉǐ
ǍǌǉǉǋǉǌǉǏ * ǉǋǊǑǌǊ ǉǈǐǌǑ
TǋǏǊ
ǍǋǑǑǌǊǏǉǐ 3 ǉǉǌǉǊ ǈǋǑǐǍ
ǍǋǑǑǌǋǉǌǎ * ǈǊǏǈǋ ǈǎǍǉǌ
ǍǌǈǈǋǊǏǌǑ 3 ǈǉǊǍǑ ǈǍǏǎǋ
Ǎǌǈǈǋǋǈǉǋ * ǈǍǏǋǏ ǉǈǊǍǐ
ǍǌǈǈǎǊǏǎǋ * ǈǏǐǉǎ ǈǏǍǌǍ
ǍǌǈǈǎǊǐǊǊ 3 ǈǈǑǋǑ ǈǌǐǉǑ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǊǋǊǏǈǎ 3 ǈǍǑǌǊ ǈǍǌǉǏ
ǍǌǈǊǋǊǐǏǑ * ǉǑǍǋǍ ǉǌǊǌǎ
ǍǌǈǊǏǊǑǍǏ 3 ǈǎǎǎǑ ǈǍǍǐǋ
ǍǌǈǊǏǋǉǊǈ * ǊǋǎǏǈ ǉǉǏǊǐ
ǍǌǈǋǉǋǉǈǊ 3 ǈǌǐǋǉ ǈǌǐǎǍ
ǍǌǈǋǉǋǊǋǈ * ǉǈǊǏǊ ǉǉǋǍǉ
ǍǌǈǋǑǊǏǍǐ 3 ǈǍǌǊǏ ǉǋǈǊǈ
ǍǌǈǍǋǈǑǈǉ 3 ǈǊǈǋǈ ǈǌǌǍǏ
ǍǌǈǍǋǉǈǏǐ * ǈǎǏǑǎ ǈǎǉǊǈ
ǍǌǈǍǑǊǍǌǋ * ǊǑǉǊǑ ǉǍǋǈǑ
ǍǌǈǎǋǊǋǍǈ 3 ǈǌǍǉǈ ǈǌǍǍǑ
ǍǌǈǎǋǊǎǑǉ * ǈǋǍǏǉ ǉǍǉǍǎ
ǍǌǈǎǍǊǊǏǌ 3 ǈǈǐǌǌ ǈǍǈǊǊ
ǍǌǈǎǍǊǎǈǉ * ǊǈǍǐǋ ǉǊǉǋǊ
ǍǌǈǎǏǊǋǉǎ 3 ǈǏǏǉǑ ǈǎǈǏǐ
ǍǌǈǎǏǊǍǋǐ * ǈǏǎǌǉ ǉǊǉǍǏ
ǍǌǈǎǑǊǊǊǎ 3 ǈǈǐǈǑ ǉǉǏǈǌ
ǍǌǈǎǑǊǌǏǊ * ǉǌǊǍǊ ǉǎǌǎǏ
ǍǌǈǐǊǉǉǊǍ 3 ǌǊǎǎǑ ǈǎǋǍǏ
ǍǌǈǐǊǉǌǋǉ * ǌǈǉǋǏ ǉǎǈǐǉ
ǍǌǈǐǎǈǑǍǎ 3 ǌǑǎǐǌ ǈǌǑǈǌ
ǍǌǈǐǎǉǊǏǈ * ǍǌǏǍǈ ǉǊǑǋǍ
ǍǌǈǐǐǉǉǍǉ 3 ǌǉǊǏǉ ǈǌǎǊǉ
ǍǌǈǑǈǈǐǌǏ 3 ǍǋǏǈǉ ǈǋǑǍǏ
ǍǌǈǑǈǉǈǏǋ * ǍǑǑǌǈ ǈǎǍǎǌ
ǍǌǈǑǊǉǉǊǏ 3 ǌǋǈǑǊ ǈǌǈǈǋ
ǍǌǈǑǊǉǋǐǋ * ǍǏǑǊǐ ǈǎǍǐǌ
ǍǌǈǑǌǉǉǉǋ 3 ǋǏǑǎǉ ǈǌǑǎǑ
ǍǌǈǑǌǉǋǉǉ * ǍǑǉǉǌ ǈǑǉǏǌ
ǍǌǈǑǍǈǑǐǑ 3 ǉǑǐǌǋ ǈǏǑǉǈ
ǍǌǈǑǍǉǈǉǋ * ǉǍǐǑǍ ǉǊǏǏǈ
ǍǌǈǑǎǉǊǈǏ 3 ǋǋǍǊǍ ǉǊǈǈǋ
ǍǌǈǑǐǉǊǐǑ 3 ǈǈǈǊǌ ǉǋǌǏǏ
ǍǌǈǑǑǈǎǎǎ 3 ǈǑǑǈǎ ǉǐǋǎǎ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǉǉǉǉǈǊǉ 3 ǉǑǏǍǐ ǈǍǉǋǌ
ǍǌǉǉǉǉǊǊǑ * ǌǌǉǐǊ ǈǑǐǊǌ
Ǎǌǉǉǋǈǐǐǎ 3 Ǌǈǉǋǎ ǈǏǍǊǐ
ǍǌǉǉǋǈǑǊǉ * ǈǑǐǏǎ ǉǊǉǈǍ
TǋǏǋ
ǍǋǑǑǊǋǉǍǈ 3 ǈǉǑǉǑ ǉǉǍǈǉ
ǍǋǑǑǌǊǑǌǎ 3 ǈǉǐǊǏ ǈǋǏǉǎ
ǍǋǑǑǌǋǊǎǋ * ǉǊǏǍǊ ǈǏǐǋǍ
ǍǌǈǈǋǊǐǉǑ 3 ǈǉǊǍǊ ǈǍǐǍǎ
ǍǌǈǈǋǋǊǈǍ * ǈǉǑǏǊ ǉǈǎǋǐ
Ǎǌǈǈǎǋǉǋǈ 3 ǈǈǈǉǑ ǈǌǌǑǎ
ǍǌǈǈǎǋǊǑǉ * ǈǏǍǊǈ ǈǐǋǎǊ
ǍǌǈǊǉǋǍǊǐ 3 ǈǐǐǏǋ ǉǈǐǏǏ
ǍǌǈǊǋǊǏǐǉ 3 ǈǎǊǍǌ ǈǎǈǈǎ
ǍǌǈǊǋǋǈǈǉ * ǈǏǑǎǈ ǉǊǊǑǑ
ǍǌǈǊǍǊǐǊǏ 3 ǈǈǐǊǎ ǈǎǌǑǑ
ǍǌǈǊǏǋǈǊǏ 3 ǈǋǍǌǐ ǈǌǐǑǉ
ǍǌǈǊǏǋǊǋǎ * ǈǏǋǍǎ ǉǉǋǊǌ
ǍǌǈǋǑǊǐǎǋ 3 ǉǌǐǌǐ ǈǐǏǎǈ
ǍǌǈǍǋǈǑǏǊ 3 ǈǏǋǈǏ ǈǋǐǋǍ
ǍǌǈǍǋǉǉǑǎ * ǈǌǎǊǏ ǈǍǊǋǐ
ǍǌǈǍǏǊǋǐǊ 3 ǈǋǋǉǌ ǉǉǍǌǈ
ǍǌǈǍǑǊǋǋǉ 3 ǈǐǐǐǐ ǈǑǏǋǍ
ǍǌǈǍǑǊǎǑǌ * ǈǋǉǌǉ ǉǏǍǍǉ
ǍǌǈǎǋǊǌǎǊ 3 ǈǌǈǉǊ ǈǌǏǑǌ
ǍǌǈǎǋǊǐǈǏ * ǊǏǌǎǎ ǉǉǍǎǎ
ǍǌǈǎǍǊǋǈǑ 3 ǈǈǏǊǍ ǈǍǌǍǊ
ǍǌǈǎǍǊǎǏǐ * ǈǑǌǏǋ ǉǊǈǉǏ
ǍǌǈǎǏǊǋǍǉ 3 ǈǈǈǏǊ ǈǎǎǎǉ
ǍǌǈǎǏǊǍǑǐ * ǉǉǊǊǍ ǉǊǌǋǋ
ǍǌǈǎǑǊǊǑǎ 3 ǉǈǏǈǋ ǉǊǊǋǑ
ǍǌǈǎǑǊǎǌǑ * ǈǏǏǈǑ ǉǋǍǎǎ
ǍǌǈǐǊǉǉǍǑ 3 ǌǉǑǍǌ ǈǍǐǏǋ
ǍǌǈǐǊǉǋǏǎ * ǋǎǍǌǐ ǉǉǐǋǏ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǐǎǉǊǉǊ * ǌǑǐǌǐ ǉǈǋǍǏ
ǍǌǈǐǐǉǊǊǉ 3 ǌǍǑǋǍ ǈǌǋǑǈ
ǍǌǈǑǈǈǐǐǍ 3 ǍǉǏǑǋ ǈǋǍǌǌ
ǍǌǈǑǈǉǊǍǊ * ǍǐǍǈǉ ǈǎǍǎǉ
ǍǌǈǑǊǉǉǎǊ 3 ǌǍǐǎǏ ǈǋǐǋǋ
ǍǌǈǑǊǉǌǌǉ * ǎǋǊǈǈ ǈǎǍǉǏ
ǍǌǈǑǌǉǋǎǑ * ǌǌǑǊǍ ǈǐǋǎǋ
ǍǌǈǑǎǉǊǏǏ 3 ǌǍǏǈǌ ǉǉǋǑǎ
ǍǌǈǑǎǉǌǈǍ * ǍǏǌǈǍ ǉǑǉǍǋ
ǍǌǈǑǐǉǋǑǎ 3 ǌǈǍǑǊ ǉǏǎǌǏ
ǍǌǈǑǐǉǌǋǉ * ǋǈǑǏǍ ǊǏǏǐǐ
ǍǌǈǑǑǈǏǊǍ 3 ǋǏǊǊǍ ǉǐǈǎǎ
ǍǌǈǑǑǈǏǌǐ * ǈǑǉǋǑ ǊǋǍǏǊ
ǍǌǉǉǉǉǈǑǊ 3 ǉǏǑǏǋ ǈǍǋǐǉ
ǍǌǉǉǉǉǋǍǈ * ǋǌǏǉǈ ǉǈǏǌǎ
Ǎǌǉǉǋǉǉǉǎ 3 ǉǌǊǏǑ ǈǍǋǎǑ
ǍǌǉǉǋǉǉǍǉ * ǌǊǑǍǎ ǈǐǊǊǌ
ǍǌǉǉǌǈǑǏǑ 3 ǉǈǎǉǏ ǉǈǉǐǏ
ǍǌǉǉǌǉǈǈǊ * ǋǏǐǈǐ ǉǍǌǉǍ
TǋǏǌ
ǍǋǑǑǌǋǍǋǊ 3 ǈǈǎǊǉ ǈǌǎǈǎ
ǍǋǑǑǌǋǑǉǋ * ǉǈǑǎǐ ǈǐǊǌǐ
ǍǌǈǈǋǋǌǉǑ 3 ǈǌǋǈǈ ǈǍǑǐǑ
ǍǌǈǈǋǋǎǎǏ * ǈǋǑǋǐ ǉǉǑǑǑ
ǍǌǈǈǎǊǎǍǏ 3 ǈǊǎǌǈ ǈǌǉǏǊ
ǍǌǈǈǎǊǎǑǊ * ǉǈǌǎǊ ǈǏǍǊǉ
ǍǌǈǊǉǋǍǎǌ 3 ǉǉǉǑǉ ǉǊǌǍǊ
ǍǌǈǊǋǋǉǌǑ 3 ǈǋǏǊǉ ǈǐǑǈǈ
ǍǌǈǊǋǋǊǑǑ * ǈǉǉǎǋ ǉǊǊǑǈ
ǍǌǈǊǏǋǋǋǌ * ǈǊǍǐǏ ǉǈǋǎǑ
ǍǌǈǊǏǋǍǎǎ 3 ǈǊǌǎǉ ǈǎǍǌǐ
ǍǌǈǋǉǋǎǏǐ 3 ǈǍǌǌǑ ǈǐǈǌǎ
ǍǌǈǋǏǋǉǑǎ * ǉǉǋǎǍ ǉǉǊǍǋ
ǍǌǈǋǏǋǋǏǍ 3 ǈǌǏǐǋ ǈǏǏǋǐ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǍǋǉǌǈǉ 3 ǈǉǎǑǊ ǈǋǊǋǌ
ǍǌǈǍǋǉǍǌǊ * ǈǊǋǌǊ ǈǎǈǋǏ
ǍǌǈǍǍǋǈǑǊ 3 ǈǋǉǍǌ ǈǑǉǑǉ
ǍǌǈǍǏǊǎǍǍ 3 ǉǎǌǎǊ ǉǈǋǐǑ
ǍǌǈǍǏǊǏǑǍ * ǈǏǈǌǏ ǉǐǈǊǏ
ǍǌǈǍǑǊǑǎǍ 3 ǈǉǈǈǊ ǈǏǌǌǐ
ǍǌǈǍǑǋǉǌǏ * ǈǎǍǋǏ ǊǉǐǎǏ
ǍǌǈǎǋǊǑǏǑ 3 ǈǈǍǊǑ ǈǍǎǐǋ
ǍǌǈǎǋǋǈǏǋ * ǈǊǌǉǌ ǉǈǈǍǊ
ǍǌǈǎǍǊǐǑǐ 3 ǈǏǋǊǌ ǈǍǐǐǐ
ǍǌǈǎǍǋǈǉǏ * ǉǈǏǋǑ ǉǉǊǈǍ
ǍǌǈǎǏǊǐǌǎ 3 ǉǈǑǋǍ ǈǎǊǌǉ
ǍǌǈǎǏǋǈǑǍ * ǈǑǈǈǐ ǉǎǎǏǑ
ǍǌǈǎǑǊǏǊǉ 3 ǈǉǍǊǉ ǈǍǌǉǏ
ǍǌǈǎǑǋǈǈǋ * ǈǍǏǏǍ ǉǊǈǈǉ
ǍǌǈǐǌǉǌǍǊ 3 ǋǊǌǋǍ ǉǉǌǍǏ
ǍǌǈǐǌǉǍǑǊ * ǉǏǋǌǍ Ǌǈǋǋǋ
ǍǌǈǐǎǉǍǈǏ 3 ǋǋǏǊǋ ǈǏǈǈǉ
ǍǌǈǐǐǉǍǊǏ 3 ǋǍǋǌǊ ǈǋǐǐǈ
ǍǌǈǐǐǉǏǊǌ * ǎǉǏǋǑ ǈǑǎǋǑ
ǍǌǈǑǈǉǋǍǐ 3 ǊǑǋǋǊ ǈǋǈǏǈ
ǍǌǈǑǈǉǌǐǎ * ǍǍǉǌǍ ǈǏǋǈǋ
ǍǌǈǑǊǉǍǏǎ 3 ǋǏǊǍǈ ǈǋǋǑǌ
ǍǌǈǑǊǉǏǏǏ * ǎǊǉǎǊ ǈǎǏǑǉ
ǍǌǈǑǌǉǎǐǊ 3 ǋǉǌǑǏ ǈǌǏǍǎ
ǍǌǈǑǌǉǐǐǍ * ǍǌǑǍǉ ǈǐǏǊǎ
ǍǌǈǑǍǉǋǐǊ 3 ǋǎǊǐǊ ǈǏǎǐǊ
ǍǌǈǑǍǉǌǈǎ * ǋǌǏǑǊ ǉǊǎǍǍ
ǍǌǈǑǎǉǐǉǉ 3 ǊǎǑǐǍ ǈǑǐǐǊ
ǍǌǈǑǐǉǐǐǎ 3 ǈǐǈǈǈ ǊǊǎǌǏ
ǍǌǉǉǉǉǍǌǐ 3 ǉǉǈǎǏ ǈǍǑǋǏ
ǍǌǉǉǊǉǎǍǌ * ǏǍǌǐǍ ǉǎǏǎǑ
Ǎǌǉǉǋǉǋǌǋ 3 ǉǍǎǑǐ ǈǌǋǏǎ
Ǎǌǉǉǌǉǌǉǋ 3 ǈǏǋǑǉ ǈǐǋǐǌ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
TǋǏǍ
ǍǋǑǑǌǊǎǐǋ 3 ǈǊǎǈǏ ǈǋǏǐǊ
ǍǋǑǑǌǋǈǐǎ * ǈǌǈǎǌ ǈǎǋǍǈ
ǍǌǈǈǋǊǏǉǌ 3 ǈǍǑǈǐ ǈǍǏǐǎ
ǍǌǈǈǋǊǑǍǑ * ǈǉǊǈǉ ǈǐǌǈǎ
ǍǌǈǊǉǋǌǊǊ 3 ǉǑǊǐǎ ǉǉǈǌǎ
ǍǌǈǊǋǊǎǎǑ 3 ǈǋǍǏǈ ǈǏǌǋǎ
ǍǌǈǊǋǊǐǉǐ * ǉǈǎǌǎ ǉǈǐǎǍ
ǍǌǈǊǏǊǑǊǊ 3 ǈǉǉǍǍ ǈǌǏǉǋ
ǍǌǈǊǏǋǈǎǉ * ǈǋǊǐǍ ǉǈǈǋǍ
ǍǌǈǋǉǋǈǎǏ 3 ǈǋǍǑǊ ǈǍǎǉǌ
ǍǌǈǋǉǋǉǏǊ * ǈǑǐǎǉ ǉǈǉǐǉ
ǍǌǈǋǏǊǐǈǌ * ǉǋǐǌǊ ǉǉǍǏǏ
ǍǌǈǋǏǊǑǊǊ 3 ǈǊǈǎǎ ǈǎǍǍǉ
ǍǌǈǋǑǊǏǊǋ 3 ǈǎǌǑǍ ǉǈǌǋǐ
ǍǌǈǋǑǋǈǈǋ * ǉǊǐǎǍ ǉǑǋǋǐ
ǍǌǈǍǋǈǐǎǌ 3 ǈǍǑǉǊ ǈǍǉǎǐ
ǍǌǈǍǋǉǈǉǉ * ǈǊǈǎǑ ǈǎǉǌǍ
ǍǌǈǍǑǊǋǎǎ 3 ǈǐǎǈǐ ǈǑǈǉǊ
ǍǌǈǍǑǊǎǋǎ * ǉǈǋǈǊ ǉǍǏǎǌ
ǍǌǈǎǋǊǌǑǎ 3 ǈǏǊǑǈ ǈǌǏǋǍ
ǍǌǈǎǋǊǏǌǑ * ǉǋǑǌǑ ǉǋǊǑǐ
ǍǌǈǎǍǊǊǋǑ 3 ǈǋǑǈǍ ǈǌǑǈǉ
ǍǌǈǎǍǊǍǌǉ * ǈǑǍǊǐ ǉǈǊǌǊ
ǍǌǈǎǏǊǊǐǉ 3 ǈǑǐǊǈ ǈǍǏǉǎ
ǍǌǈǎǏǊǌǐǈ * ǈǈǐǊǋ ǉǉǋǋǈ
ǍǌǈǎǑǊǉǑǉ 3 ǊǋǈǍǊ ǉǉǊǌǍ
Ǎǌǈǐǌǉǈǎǋ 3 ǋǑǊǍǍ ǉǏǌǈǏ
ǍǌǈǐǌǉǊǏǎ * ǎǍǊǌǋ ǊǎǌǍǊ
ǍǌǈǐǐǉǊǍǎ 3 ǎǍǌǍǍ ǈǌǐǋǌ
ǍǌǈǐǐǉǊǑǉ * ǑǌǐǊǋ ǈǏǐǑǉ
ǍǌǈǑǈǉǈǋǐ 3 ǏǐǏǋǑ ǈǋǌǐǏ
ǍǌǈǑǈǉǐǊǊ * Ǐǋǋǐǌ ǉǊǊǐǎ
ǍǌǈǑǊǉǈǐǐ 3 ǐǏǊǈǈ ǈǋǍǍǋ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǑǌǉǈǏǐ 3 ǉǈǉǏǐǊ ǈǌǐǑǑ
ǍǌǈǑǌǉǊǍǋ * ǉǉǎǏǈǐ ǈǐǐǑǍ
ǍǌǈǑǎǉǊǌǊ 3 ǉǈǎǉǌǊ ǉǈǋǋǐ
ǍǌǈǑǎǉǌǎǋ * ǉǉǐǉǐǑ ǉǐǍǍǐ
ǍǌǈǑǐǉǋǊǎ 3 ǉǈǋǎǌǌ ǉǋǉǐǊ
ǍǌǈǑǑǈǎǈǐ 3 ǉǈǊǉǎǈ ǉǏǎǎǉ
ǍǌǈǑǑǈǎǋǉ * ǑǊǊǍǍ ǊǊǌǎǋ
ǍǌǉǉǉǉǈǍǍ 3 ǑǋǑǌǋ ǈǏǉǈǏ
ǍǌǉǉǉǉǊǐǏ * ǉǋǊǉǉǊ ǉǉǎǑǌ
ǍǌǉǉǋǈǑǐǈ 3 ǐǋǉǉǌ ǈǍǐǍǋ
ǍǌǉǉǋǉǈǉǍ * ǉǊǊǋǋǐ ǉǉǑǑǊ
ǍǌǉǉǌǈǐǍǋ 3 ǐǋǍǎǍ ǈǏǌǊǊ
Ǎǌǉǉǌǈǐǐǉ * ǉǋǊǎǉǋ ǉǋǏǊǉ
TǋǏǏ
ǍǋǑǑǊǊǑǋǈ 3 ǈǍǈǑǑ ǉǈǏǎǊ
ǍǋǑǑǌǊǉǊǎ 3 ǈǊǐǈǐ ǈǍǊǊǐ
ǍǋǑǑǌǊǌǎǍ * ǉǋǍǋǎ ǈǎǌǈǍ
ǍǌǈǈǋǊǊǈǈ 3 ǉǉǑǎǊ ǈǐǈǊǎ
ǍǌǈǈǋǊǍǌǎ * ǉǊǌǎǎ ǉǍǉǋǉ
ǍǌǈǈǎǊǌǏǋ 3 ǈǊǐǉǋ ǈǌǍǍǉ
ǍǌǈǈǎǊǍǈǐ * ǈǋǎǈǊ ǈǑǊǏǊ
ǍǌǈǊǉǊǊǎǈ 3 ǉǈǊǊǉ ǈǐǎǑǋ
ǍǌǈǊǉǊǌǉǏ * ǈǋǏǎǎ ǉǌǊǍǎ
ǍǌǈǊǍǊǊǉǎ 3 ǉǋǊǋǉ ǈǐǏǈǎ
ǍǌǈǊǍǊǌǌǏ * ǉǌǎǋǋ ǈǐǑǍǊ
ǍǌǈǊǑǊǋǊǐ 3 ǈǊǎǈǍ ǈǎǏǈǎ
ǍǌǈǊǑǊǍǈǊ * ǈǍǊǊǌ ǉǈǑǏǊ
ǍǌǈǋǉǊǌǈǑ 3 ǈǐǈǋǌ ǈǍǉǊǌ
ǍǌǈǋǉǊǏǈǊ * ǉǉǈǎǎ ǉǉǋǉǋ
ǍǌǈǋǋǊǉǍǐ 3 ǈǋǊǈǑ ǉǎǋǊǑ
ǍǌǈǋǋǊǌǉǐ * ǉǉǎǏǐ ǉǐǍǑǏ
ǍǌǈǋǏǊǋǋǋ 3 ǈǍǈǈǋ ǈǎǍǊǊ
ǍǌǈǋǏǊǍǎǌ * ǋǎǌǐǉ ǉǋǏǊǑ
ǍǌǈǋǑǊǊǌǐ 3 ǈǑǍǉǌ ǈǐǌǉǑ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǍǉǈǌǈǈ 3 ǈǌǋǎǏ ǈǎǐǊǈ
ǍǌǈǍǉǈǍǑǉ * ǈǍǏǊǐ ǉǉǎǋǍ
ǍǌǈǍǍǉǐǐǐ 3 ǉǈǊǐǌ ǈǏǍǈǉ
ǍǌǈǍǍǊǈǌǉ * ǈǉǏǎǈ ǉǎǌǑǐ
ǍǌǈǎǑǉǑǌǌ 3 ǑǑǑǑǉ ǉǏǎǍǐ
Ǎǌǈǐǌǈǎǈǈ 3 ǉǎǊǉǈǐ ǉǈǐǋǍ
ǍǌǈǐǌǈǏǌǐ * ǊǌǐǋǏǐ ǉǍǍǐǑ
ǍǌǈǐǐǈǎǌǍ 3 ǉǏǎǉǋǊ ǈǍǈǍǏ
ǍǌǈǐǐǈǐǍǌ * ǊǌǈǍǋǊ ǉǈǎǋǉ
ǍǌǈǑǈǈǍǏǏ 3 ǉǏǍǈǍǌ ǈǋǏǑǎ
ǍǌǈǑǌǈǎǉǏ 3 ǉǍǊǉǏǌ ǈǍǎǌǌ
ǍǌǈǑǌǈǐǎǊ * ǊǌǍǍǉǊ ǉǉǉǑǈ
ǍǌǈǑǍǈǐǊǊ 3 ǉǌǈǉǊǌ ǈǐǍǉǎ
ǍǌǈǑǍǈǐǌǎ * ǉǑǋǉǏǊ ǉǌǍǏǊ
ǍǌǈǑǎǈǌǑǉ 3 ǉǍǉǊǑǉ ǈǏǐǈǍ
ǍǌǈǑǎǈǏǎǉ * ǊǊǑǋǉǌ ǉǑǍǊǎ
ǍǌǈǑǐǈǋǑǉ * ǊǈǏǊǌǐ ǊǈǏǏǈ
ǍǌǈǑǐǈǌǌǑ 3 ǉǊǉǋǋǎ ǉǍǋǐǊ
ǍǌǉǉǊǈǍǐǈ 3 ǍǌǉǋǑ ǈǑǊǊǍ
ǍǌǉǉǌǈǍǐǏ 3 ǌǊǑǍǋ ǈǏǉǌǋ
ǍǌǉǉǌǈǎǉǍ * ǉǌǏǐǋǉ ǉǌǊǏǌ
TǋǏǑ
ǍǋǑǑǌǊǈǉǐ 3 ǈǍǏǐǊ ǈǎǉǌǈ
ǍǋǑǑǌǊǊǐǑ * ǈǑǊǌǐ ǉǈǏǉǍ
ǍǌǈǈǋǉǑǑǑ 3 ǉǈǉǌǏ ǈǍǋǍǐ
ǍǌǈǈǋǊǋǐǌ * ǈǋǈǋǌ ǉǏǎǉǊ
ǍǌǈǊǋǊǊǎǋ 3 ǈǌǍǍǌ ǈǑǊǈǐ
ǍǌǈǊǋǊǌǌǊ * ǉǈǍǊǌ ǉǋǎǊǏ
ǍǌǈǊǏǊǌǌǈ 3 ǉǊǎǏǑ ǈǐǌǎǎ
ǍǌǈǊǏǊǎǋǐ * ǈǉǌǈǈ ǉǋǉǉǐ
ǍǌǈǋǉǊǊǎǐ 3 ǈǊǐǑǈ ǈǎǌǈǈ
ǍǌǈǋǉǊǍǐǎ * ǈǌǈǉǊ ǉǋǊǐǏ
ǍǌǈǋǑǊǈǑǐ 3 ǉǎǋǈǉ ǈǑǏǐǉ
ǍǌǈǍǋǈǋǑǋ 3 ǉǉǏǑǐ ǈǍǈǌǍ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǎǑǉǐǋǑ 3 ǋǏǍǋǍ ǉǎǋǐǐ
ǍǌǈǐǊǈǏǋǎ 3 ǈǎǍǉǊ ǈǎǈǊǈ
ǍǌǈǐǊǈǑǍǎ * ǊǊǐǐǐ ǉǍǑǏǋ
ǍǌǈǐǎǈǍǎǐ 3 ǐǍǎǑǐ ǈǍǊǐǍ
ǍǌǈǐǎǈǏǐǑ * ǑǊǐǎǊ ǉǏǉǈǑ
ǍǌǈǑǈǈǍǈǍ 3 ǊǌǎǏǊǐ ǈǌǋǏǈ
ǍǌǈǑǈǈǏǉǈ * ǋǈǐǊǎǊ ǉǉǉǉǌ
ǍǌǈǑǊǈǍǊǎ 3 ǋǌǉǊǏǏ ǈǌǍǎǐ
ǍǌǈǑǌǈǍǌǍ 3 ǌǌǐǏǏǉ ǈǎǑǎǐ
ǍǌǈǑǌǈǏǌǍ * ǍǊǑǎǋǋ ǉǌǈǌǋ
ǍǌǈǑǍǈǎǑǊ 3 ǌǌǌǐǉǋ ǉǈǍǐǏ
ǍǌǈǑǍǈǏǉǍ * ǍǊǈǈǌǎ ǉǏǋǏǋ
ǍǌǈǑǎǈǐǏǑ * ǍǍǉǉǋǐ ǊǏǋǋǉ
ǍǌǈǑǎǈǑǋǏ 3 ǍǊǋǑǉǏ ǊǊǎǌǈ
ǍǌǈǑǐǈǌǐǌ 3 ǍǌǍǎǊǋ ǉǑǎǌǑ
ǍǌǈǑǐǈǍǊǋ * ǍǉǍǎǏǐ ǊǏǌǍǍ
ǍǌǉǈǑǈǍǋǈ 3 ǍǊǊǋǎǌ ǊǎǍǐǎ
ǍǌǉǈǑǈǎǑǉ 3 ǎǏǊǍǍǏ ǊǉǏǈǏ
ǍǌǉǉǉǈǏǑǉ * Ǎǎǐǐǌǉ ǉǐǍǑǉ
ǍǌǉǉǊǈǌǍǌ 3 ǍǉǑǉǈǉ ǊǋǊǌǐ
ǍǌǉǉǊǈǌǏǏ 3 ǍǊǌǈǈǐ ǉǉǏǋǑ
ǍǌǉǉǊǈǍǉǌ * ǍǈǋǐǉǑ ǊǊǎǏǊ
ǍǌǉǉǌǈǍǊǍ 3 ǌǎǑǎǑǊ ǈǏǏǉǉ
ǍǌǉǉǌǈǍǍǈ * ǌǉǌǋǏǎ ǉǎǏǎǋ
Tǋǐǈ
ǍǌǈǈǎǋǉǏǎ 3 ǈǉǌǌǏ ǈǌǐǌǉ
Ǎǌǈǈǎǋǋǌǋ * ǈǑǉǈǉ ǈǐǊǎǍ
ǍǌǈǊǉǊǎǐǑ 3 ǈǐǍǈǎ ǉǈǋǈǎ
ǍǌǈǊǉǊǐǍǊ * ǉǉǊǉǈ ǉǍǊǈǋ
ǍǌǈǊǋǋǍǐǊ 3 ǈǈǉǏǑ ǈǐǏǋǉ
ǍǌǈǊǍǊǏǊǉ 3 ǈǍǋǊǊ ǈǎǏǈǎ
ǍǌǈǊǍǊǑǊǊ * ǉǐǐǐǌ ǉǎǍǑǏ
ǍǌǈǊǑǊǐǑǋ 3 ǈǌǏǌǍ ǈǎǉǎǎ
ǍǌǈǊǑǋǉǎǈ * ǈǑǌǏǐ ǈǑǋǑǎ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǈǋǑǊǐǑǐ 3 ǊǈǍǐǑ ǈǑǎǐǌ
ǍǌǈǍǉǈǑǎǊ 3 ǈǑǏǋǊ ǈǎǈǏǋ
ǍǌǈǍǉǉǉǋǊ * ǈǊǉǌǌ ǈǑǑǊǈ
ǍǌǈǍǍǊǋǋǎ 3 ǈǎǐǌǈ ǈǐǐǐǈ
ǍǌǈǍǍǊǍǌǏ * ǈǉǊǋǏ ǉǎǋǊǐ
ǍǌǈǍǑǊǌǈǉ 3 ǈǋǋǌǋ ǈǏǐǏǐ
ǍǌǈǍǑǊǏǌǈ * ǉǍǌǐǈ ǉǏǐǊǊ
ǍǌǈǎǋǊǍǋǋ 3 ǈǎǋǏǊ ǈǍǉǊǌ
ǍǌǈǎǋǊǍǏǌ * ǈǊǏǌǈ ǉǈǈǍǌ
ǍǌǈǎǍǊǌǊǌ 3 ǈǐǑǍǐ ǈǌǌǋǐ
ǍǌǈǎǍǊǏǏǋ * ǊǌǎǐǊ ǉǊǈǍǐ
ǍǌǈǎǏǊǌǌǍ 3 ǈǊǑǉǌ ǈǎǑǑǊ
ǍǌǈǎǏǊǏǉǌ * ǉǎǊǊǊ ǉǉǐǑǑ
ǍǌǈǎǑǊǋǎǏ 3 ǉǊǐǋǍ ǉǈǏǍǋ
ǍǌǈǎǑǊǍǐǑ * ǈǏǎǈǐ ǉǋǋǑǎ
ǍǌǈǐǊǉǉǑǍ 3 ǉǏǈǍǎ ǈǎǎǈǋ
ǍǌǈǐǊǉǋǊǈ * ǌǉǑǋǑ ǉǊǌǎǏ
ǍǌǈǐǎǉǈǊǎ 3 ǊǊǑǌǍ ǈǌǊǐǉ
ǍǌǈǐǎǉǉǍǌ * ǉǏǍǊǍ ǈǐǏǌǎ
ǍǌǈǑǈǈǑǊǍ 3 ǋǌǑǋǌ ǈǋǏǍǊ
ǍǌǈǑǈǉǉǑǋ * ǎǋǉǈǌ ǈǎǏǋǌ
ǍǌǈǑǊǉǉǑǏ 3 ǌǉǏǈǉ ǈǋǏǈǉ
ǍǌǈǑǌǉǉǐǋ 3 ǌǊǌǉǋ ǈǌǐǑǏ
ǍǌǈǑǌǉǌǋǊ * ǎǏǈǉǎ ǈǎǑǊǍ
ǍǌǈǑǍǉǉǈǎ 3 ǌǏǌǍǏ ǈǏǊǊǐ
ǍǌǈǑǍǉǉǊǑ * ǎǏǈǏǊ ǉǉǐǎǍ
ǍǌǈǑǎǉǋǉǊ 3 ǋǋǎǐǎ ǈǑǍǐǑ
ǍǌǈǑǐǉǋǎǉ 3 ǋǍǉǐǐ ǉǍǈǈǋ
ǍǌǈǑǑǈǐǉǍ 3 ǍǉǋǑǊ ǊǈǑǊǋ
ǍǌǈǑǑǈǐǋǐ * ǏǑǏǑǋ ǊǌǎǏǊ
Ǎǌǉǉǉǉǉǋǈ 3 ǋǉǌǍǋ ǈǌǑǉǎ
Ǎǌǉǉǉǉǌǉǌ * ǏǊǑǋǑ ǉǉǋǐǈ
ǍǌǉǉǋǉǊǉǋ 3 ǊǌǐǐǏ ǈǌǐǏǊ






.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǋǍǉǊǐǈǏ 3 ǈǐǈǑǊ ǈǍǌǎǉ
ǍǌǋǍǌǊǑǊǑ 3 ǈǈǐǑǌ ǈǍǑǉǈ
ǍǌǋǍǏǊǏǑǈ * ǈǉǍǊǐ ǈǐǉǎǎ
ǍǌǋǏǏǊǉǍǍ 3 ǉǍǉǏǎǈ ǈǏǐǋǌ
ǍǌǋǏǏǊǌǏǋ * ǊǉǌǑǈǏ ǈǐǑǏǍ
ǍǌǋǏǑǊǊǈǑ 3 ǉǋǎǎǑǎ ǈǐǈǎǋ
ǍǌǋǏǑǊǍǌǌ * ǊǈǍǐǉǍ ǉǍǑǈǌ
ǍǌǋǐǉǊǈǌǎ 3 ǉǌǎǏǐǉ ǈǍǉǊǑ
ǍǌǋǐǉǊǋǐǉ * ǉǑǏǌǎǊ ǈǏǐǍǐ
ǍǌǋǐǋǊǌǉǉ 3 ǉǌǈǏǏǐ ǈǎǎǋǊ
ǍǌǋǐǑǊǊǌǎ 3 ǉǊǈǊǊǐ ǈǑǑǌǐ
ǍǌǋǑǋǊǌǋǏ 3 ǑǑǍǍǎ ǈǏǏǍǌ
ǍǌǌǈǏǊǈǌǎ 3 ǌǋǑǉǍ ǈǐǌǉǐ
ǍǌǌǈǑǊǌǈǌ 3 ǊǎǊǐǌ ǈǌǑǉǐ
ǍǌǌǉǉǊǈǏǑ 3 ǋǏǌǈǑ ǈǌǏǍǎ
ǍǌǌǊǉǈǊǊǊ 3 ǉǏǍǐǉ ǈǎǊǈǊ
ǍǌǌǊǋǉǊǌǑ 3 ǈǑǊǋǊ ǈǎǑǉǈ
ǍǌǌǋǍǉǍǎǊ 3 ǈǍǐǊǊ ǈǎǑǉǑ
ǍǌǌǋǏǉǌǉǍ 3 ǈǌǑǉǊ ǈǎǏǑǈ
ǍǌǌǋǏǉǎǈǊ * Ǌǈǐǉǎ ǉǊǉǐǉ
ǍǌǌǋǑǈǐǍǉ 3 ǈǎǑǐǏ ǈǌǌǎǐ
ǍǌǌǌǉǈǊǑǎ 3 ǉǊǎǈǐ ǈǏǌǑǎ
ǍǌǌǌǉǈǍǉǎ * ǋǎǌǉǊ ǈǐǈǉǍ
ǍǌǌǌǋǈǌǑǈ 3 ǈǐǏǐǋ ǈǐǊǊǍ
ǍǌǌǌǋǈǏǏǊ * ǉǉǍǍǌ ǉǎǋǐǑ
ǍǌǌǌǍǈǌǌǋ 3 ǈǎǐǉǏ ǈǍǊǊǌ
ǍǌǌǌǍǈǎǑǈ * ǋǉǍǎǊ ǈǐǊǌǊ
ǍǌǌǌǏǈǌǎǎ 3 ǈǈǌǎǊ ǈǌǌǎǑ
ǍǌǌǌǏǈǏǉǏ * ǋǈǋǋǋ ǈǑǍǌǍ
ǍǌǌǌǑǈǌǐǑ 3 ǈǌǑǏǉ ǈǍǑǈǊ
ǍǌǌǌǑǈǏǌǋ * ǍǏǊǉǐ ǉǉǈǋǉ
ǍǌǌǎǌǈǌǍǐ 3 ǉǌǈǈǐ ǈǍǍǋǌ
ǍǌǌǎǌǈǍǎǎ * ǋǈǈǐǈ ǈǐǎǑǑ
ǍǌǌǎǏǈǏǈǋ 3 ǈǈǊǋǍ ǈǌǏǈǊ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǎǑǈǍǐǊ 3 ǈǈǎǐǌ ǈǌǏǌǈ
ǍǌǌǏǊǈǎǈǍ 3 ǈǑǎǋǑ ǈǏǉǏǋ
ǍǌǌǏǊǈǐǊǍ * ǊǊǉǍǑ ǉǈǋǎǎ
ǍǌǌǏǌǈǍǋǎ 3 ǈǌǊǉǑ ǈǏǊǊǌ
YǈǊǈ
ǍǌǋǍǉǋǈǐǌ 3 ǉǉǐǋǏ ǈǍǊǈǊ
ǍǌǋǍǌǋǉǍǋ 3 ǈǉǍǈǊ ǈǎǌǐǈ
ǍǌǋǍǏǋǍǊǏ 3 ǉǍǎǏǌ ǈǐǍǉǋ
ǍǌǋǎǈǋǍǍǍ * ǊǑǏǑǌ ǉǋǉǍǊ
Ǎǌǋǎǋǋǎǉǎ 3 ǌǈǐǑǈ ǈǍǉǈǍ
ǍǌǋǏǏǊǎǐǉ 3 ǌǊǉǐǎ ǈǌǐǍǉ
ǍǌǋǏǏǊǐǑǎ * ǎǎǏǈǊ ǈǑǑǉǏ
ǍǌǋǏǑǊǐǋǍ 3 ǊǑǐǏǎ ǈǏǈǎǑ
ǍǌǋǐǉǊǍǈǌ 3 ǋǋǌǋǑ ǈǋǑǍǌ
ǍǌǋǐǉǊǏǏǏ * ǌǎǍǊǊ ǈǑǈǏǈ
ǍǌǋǐǋǋǉǑǎ 3 ǊǑǐǌǊ ǈǋǎǉǋ
ǍǌǋǑǋǊǐǐǎ 3 ǉǎǐǈǏ ǈǍǊǌǎ
ǍǌǌǈǏǊǌǋǏ 3 ǈǎǏǊǑ ǈǏǌǌǊ
ǍǌǌǈǏǊǍǐǏ * ǈǐǍǎǌ ǉǎǑǐǐ
ǍǌǌǈǑǊǑǈǈ 3 ǉǈǏǎǍ ǈǌǏǌǑ
ǍǌǌǉǉǊǎǐǑ 3 ǈǎǌǉǌ ǈǌǎǑǐ
ǍǌǌǉǉǊǐǏǐ * ǊǊǋǌǋ ǈǑǎǈǑ
ǍǌǌǉǍǉǊǋǌ 3 ǉǉǈǐǐ ǈǌǐǑǈ
ǍǌǌǉǏǈǎǋǐ 3 ǈǊǐǊǌ ǈǋǐǍǋ
ǍǌǌǉǏǈǑǌǑ * ǈǈǏǍǋ ǈǐǊǏǎ
ǍǌǌǊǉǈǑǌǉ 3 ǉǉǌǐǐ ǈǌǎǈǑ
ǍǌǌǊǋǊǍǋǊ 3 ǈǍǑǎǐ ǈǏǈǈǑ
ǍǌǌǋǏǉǏǉǑ 3 ǈǈǏǏǌ ǈǎǋǌǎ
ǍǌǌǋǏǉǐǍǑ * ǈǎǑǍǌ ǉǊǑǎǑ
ǍǌǌǌǉǈǏǎǈ 3 ǈǋǍǊǊ ǈǋǑǉǌ
ǍǌǌǌǉǈǑǋǐ * ǈǐǎǌǎ ǈǑǉǊǑ
YǈǊǍ
ǍǌǌǏǊǈǍǏǈ 3 ǈǐǉǍǈ ǈǍǐǑǈ
ǍǌǌǏǊǈǏǎǎ * ǈǐǈǐǌ ǈǑǑǏǑ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǋǍǉǊǏǋǐ 3 ǉǍǏǊǍǋ ǈǌǈǐǐ
ǍǌǋǍǌǊǐǎǈ 3 ǉǏǑǍǉǋ ǈǌǑǎǋ
ǍǌǋǍǏǊǎǋǏ * ǊǉǊǏǊǍ ǉǈǐǌǌ
ǍǌǋǎǋǊǏǎǐ * ǊǍǋǐǐǈ ǉǌǍǐǍ
ǍǌǋǏǏǊǈǐǈ 3 ǑǊǊǋǐ ǈǎǈǎǉ
ǍǌǋǏǏǊǋǍǍ * ǉǊǎǐǐǏ ǈǐǐǈǏ
ǍǌǋǏǑǊǉǏǌ 3 ǏǊǏǋǑ ǈǑǌǌǑ
ǍǌǋǏǑǊǌǐǍ * ǉǊǐǉǊǊ ǉǍǏǈǊ
ǍǌǋǐǉǉǑǏǈ 3 ǍǐǌǊǎ ǈǌǏǎǐ
ǍǌǋǐǉǊǊǍǌ * ǉǋǋǉǎǉ ǈǏǑǈǐ
ǍǌǋǐǋǊǋǏǌ 3 ǎǍǌǍǐ ǈǍǌǋǎ
ǍǌǋǐǑǊǊǉǈ 3 ǋǑǑǌǐ ǉǈǉǋǐ
ǍǌǋǐǑǊǊǐǊ * ǐǈǑǏǌ ǊǈǑǋǊ
ǍǌǋǑǋǊǋǋǊ 3 ǋǎǍǊǌ ǈǎǋǈǉ
ǍǌǋǑǋǊǋǏǍ * ǑǈǉǍǋ ǈǑǋǏǉ
ǍǌǌǈǏǉǑǏǎ 3 ǊǉǈǑǉ ǈǍǌǐǈ
ǍǌǌǈǏǊǉǊǌ * ǌǎǌǑǎ ǉǏǌǋǑ
ǍǌǌǈǑǊǋǎǑ 3 ǉǋǌǋǉ ǈǌǏǑǑ
ǍǌǌǉǉǉǑǏǑ 3 ǉǊǊǑǈ ǈǋǏǐǊ
ǍǌǌǉǉǊǉǎǌ * ǌǑǏǏǈ ǈǎǋǋǉ
ǍǌǌǊǋǉǈǋǌ 3 ǊǊǈǑǏ ǈǐǈǐǊ
ǍǌǌǋǏǉǊǐǑ 3 ǉǏǏǑǈ ǈǏǌǐǎ
ǍǌǌǋǏǉǌǐǎ * ǉǌǏǈǑ ǉǋǊǐǎ
ǍǌǌǌǉǈǊǍǎ 3 ǈǉǋǑǎ ǈǐǈǋǋ
ǍǌǌǌǉǈǌǍǐ * ǋǉǈǐǊ ǈǎǉǍǈ
ǍǌǌǌǋǈǌǌǏ 3 ǉǈǑǎǏ ǈǏǉǑǊ
ǍǌǌǌǋǈǏǉǌ * ǋǑǏǏǍ ǉǊǈǎǏ
ǍǌǌǌǍǈǌǈǏ 3 ǈǐǑǑǎ ǈǍǈǈǋ
ǍǌǌǌǍǈǎǋǉ * ǊǉǊǌǊ ǈǐǍǋǉ
ǍǌǌǌǏǈǌǋǊ 3 ǉǊǊǈǈ ǈǋǎǌǏ
ǍǌǌǌǏǈǎǍǐ * ǉǑǈǎǈ ǈǎǎǉǏ
ǍǌǌǌǑǈǌǍǌ 3 ǉǋǍǈǎ ǈǍǊǋǊ
ǍǌǌǌǑǈǎǐǍ * ǋǌǑǍǎ ǈǏǉǏǉ
ǍǌǌǍǉǈǐǎǑ 3 ǉǉǊǉǏ ǈǑǈǌǍ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǍǋǈǎǏǋ 3 ǈǌǐǐǊ ǊǉǊǍǈ
ǍǌǌǎǌǈǌǉǑ 3 ǈǏǎǊǌ ǈǎǈǎǍ
Ǎǌǌǎǌǈǎǉǐ * ǉǌǋǋǏ ǈǎǋǈǏ
ǍǌǌǎǏǈǎǋǋ 3 ǈǍǌǎǐ ǈǌǐǉǋ
ǍǌǌǎǏǈǐǉǎ * ǈǏǏǑǊ ǈǐǍǉǑ
ǍǌǌǎǑǈǍǋǐ 3 ǈǐǍǋǈ ǈǌǑǎǐ
YǈǊǐ
ǍǌǌǎǏǈǐǎǐ * ǈǏǌǉǌ ǈǑǏǊǉ
ǍǌǌǎǑǈǍǐǊ 3 ǈǊǌǉǑ ǈǌǊǐǈ
ǍǌǌǏǊǈǎǈǍ 3 ǉǈǈǑǌ ǈǎǐǑǍ
ǍǌǌǏǊǈǐǊǍ * ǈǐǍǊǊ ǉǈǈǍǈ
ǍǌǌǏǌǈǍǋǎ 3 ǈǐǊǋǈ ǈǎǏǏǐ
ǍǌǋǍǉǊǐǈǏ 3 ǉǋǎǍǏ ǈǍǉǎǐ
ǍǌǋǍǌǊǑǊǑ 3 ǋǍǈǍǑ ǈǍǈǌǊ
ǍǌǋǍǏǊǏǑǈ * ǍǏǎǊǊ ǈǐǏǋǉ
ǍǌǋǏǏǊǉǍǍ 3 ǎǌǏǌǐ ǈǍǑǋǈ
ǍǌǋǏǏǊǌǏǋ * ǏǏǈǑǎ ǈǐǐǑǊ
ǍǌǋǏǑǊǊǈǑ 3 ǎǊǏǏǑ ǈǏǑǊǈ
ǍǌǋǏǑǊǍǌǌ * ǉǈǋǋǏǊ ǉǋǊǏǋ
ǍǌǋǐǉǊǈǌǎ 3 Ǎǎǐǋǉ ǈǍǎǋǏ
ǍǌǋǐǉǊǋǐǉ * ǐǎǍǌǎ ǈǏǊǍǈ
ǍǌǋǐǋǊǌǉǉ 3 ǍǎǐǍǊ ǈǎǋǈǌ
ǍǌǋǐǑǊǊǌǎ 3 ǌǌǈǈǊ ǈǑǊǏǌ
ǍǌǋǑǋǊǌǋǏ 3 ǋǎǏǉǑ ǈǏǍǊǏ
ǍǌǌǈǏǊǈǌǎ 3 ǉǏǉǎǈ ǈǎǑǍǊ
ǍǌǌǈǑǊǌǈǌ 3 ǈǑǉǎǊ ǈǌǌǋǑ
ǍǌǌǉǉǊǈǏǑ 3 ǉǈǎǋǑ ǈǋǐǊǋ
ǍǌǌǊǉǈǊǊǊ 3 ǈǋǋǐǋ ǈǎǌǈǐ
ǍǌǌǊǋǉǊǌǑ 3 ǉǋǍǊǍ ǈǎǎǐǐ
ǍǌǌǋǍǉǍǎǊ 3 ǈǐǏǉǉ ǈǐǉǏǋ
ǍǌǌǋǏǉǌǉǍ 3 ǈǋǐǎǉ ǈǎǈǈǐ
ǍǌǌǋǏǉǎǈǊ * ǉǉǎǍǍ ǉǊǐǏǑ
ǍǌǌǋǑǈǐǍǉ 3 ǉǌǏǑǋ ǈǋǑǐǋ
ǍǌǌǌǉǈǊǑǎ 3 ǈǑǐǍǊ ǈǎǐǎǊ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǌǋǈǌǑǈ 3 ǈǈǍǋǐ ǈǏǏǉǈ
ǍǌǌǌǋǈǏǏǊ * ǈǉǍǍǉ ǉǋǍǎǑ
ǍǌǌǌǍǈǌǌǋ 3 ǈǈǋǍǊ ǈǌǌǈǎ
ǍǌǌǌǍǈǎǑǈ * ǈǉǐǊǌ ǈǑǍǌǏ
ǍǌǌǌǏǈǌǎǎ 3 ǈǍǎǐǏ ǈǋǑǐǋ
ǍǌǌǌǑǈǌǐǑ 3 ǈǉǏǑǈ ǈǍǋǐǎ
ǍǌǌǌǑǈǏǌǋ * ǉǈǌǊǍ ǉǈǑǏǈ
ǍǌǌǎǌǈǌǍǐ 3 ǉǋǉǌǏ ǈǍǌǑǑ
ǍǌǌǎǌǈǍǎǎ * ǊǐǊǏǏ ǈǐǉǎǏ
ǍǌǌǎǏǈǏǈǋ 3 ǈǌǍǋǌ ǈǌǍǑǈ
Yǈǋǋ
ǍǌǌǈǏǊǋǎǎ 3 ǑǈǎǊǉ ǈǑǎǍǈ
ǍǌǌǈǑǊǉǋǍ * ǉǊǏǍǑǊ ǈǐǍǋǋ
ǍǌǌǉǍǈǋǊǏ 3 ǑǌǐǊǐ ǈǎǏǊǉ
ǍǌǌǉǍǈǌǎǎ * ǉǈǏǋǋǎ ǈǑǉǑǏ
ǍǌǌǉǏǈǋǌǑ 3 ǌǑǏǏǉ ǈǌǉǐǐ
ǍǌǌǉǏǈǍǉǑ * ǉǈǈǑǊǋ ǈǐǍǊǈ
ǍǌǌǉǑǈǋǋǉ 3 ǍǈǑǈǑ ǈǌǌǏǎ
ǍǌǌǉǑǈǋǏǉ * ǑǍǎǋǏ ǈǏǍǐǑ
ǍǌǌǊǉǈǊǎǈ 3 ǋǌǌǈǑ ǈǍǏǌǐ
ǍǌǌǊǉǈǎǏǌ * ǉǈǎǈǏǍ ǈǑǏǎǐ
ǍǌǌǊǋǉǊǑǌ 3 ǋǏǈǏǑ ǈǎǎǎǊ
ǍǌǌǊǋǊǊǎǏ * ǉǈǉǍǐǈ ǉǌǎǌǈ
ǍǌǌǋǍǉǉǌǐ 3 ǊǊǑǋǐ ǈǐǉǎǌ
ǍǌǌǋǍǉǊǑǉ * ǎǐǐǎǊ ǉǍǉǎǌ
ǍǌǌǋǑǈǋǋǏ 3 ǊǍǋǏǍ ǉǉǎǉǌ
ǍǌǌǋǑǈǌǑǍ * ǌǉǑǋǏ ǈǏǑǈǉ
ǍǌǌǍǉǈǌǈǏ 3 ǉǎǎǌǐ ǉǈǊǉǋ
ǍǌǌǍǉǈǍǉǏ * ǋǉǉǎǋ ǉǌǑǌǊ
ǍǌǋǍǉǊǐǏǏ 3 ǈǍǑǋǐ ǈǍǈǍǍ
ǍǌǋǍǌǋǈǈǌ 3 ǈǎǏǈǎ ǈǍǎǍǏ
ǍǌǋǍǏǊǑǉǌ * ǉǋǌǍǌ ǈǑǏǈǏ
ǍǌǋǏǑǊǊǌǏ * ǉǌǑǏǐǍ ǉǉǉǐǏ
ǍǌǋǐǉǊǉǏǉ 3 ǉǌǏǐǌǎ ǈǌǌǈǐ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǋǐǋǊǌǌǐ * ǉǐǋǌǑǑ ǉǉǉǌǊ
ǍǌǋǐǑǊǈǉǋ 3 ǉǐǑǑǉǉ ǈǏǏǍǏ
Yǈǋǌ
ǍǌǋǍǉǋǊǎǌ 3 ǈǈǌǈǉ ǈǍǏǊǋ
ǍǌǋǍǉǌǈǊǊ * ǈǌǉǉǌ ǉǉǏǊǑ
ǍǌǋǍǌǋǋǐǐ 3 ǈǊǉǉǊ ǈǍǍǊǐ
ǍǌǋǎǈǋǉǌǍ 3 ǋǉǊǈǍ ǈǐǊǎǌ
ǍǌǋǎǋǋǊǏǉ * ǏǐǏǏǋ ǉǉǋǎǈ
ǍǌǋǎǋǋǏǎǐ 3 ǎǋǋǈǐ ǈǎǎǑǋ
ǍǌǋǏǍǋǈǈǐ 3 ǑǉǑǉǏ ǉǉǊǏǉ
ǍǌǋǏǍǋǉǏǊ * ǐǑǍǎǊ ǉǎǊǋǑ
ǍǌǋǏǑǊǎǏǈ 3 ǐǈǉǍǋ ǈǐǎǊǍ
ǍǌǋǏǑǋǈǈǐ * ǑǏǌǍǏ ǉǍǋǎǍ
ǍǌǋǐǉǊǎǎǌ 3 ǎǋǎǎǏ ǈǎǊǐǊ
ǍǌǋǐǉǋǈǊǑ * Ǒǎǉǎǉ ǈǑǊǊǋ
ǍǌǋǐǋǊǏǑǎ 3 ǍǉǍǏǊ ǈǌǌǑǋ
ǍǌǋǐǋǊǑǏǋ * ǑǏǋǈǈ ǈǎǎǍǌ
ǍǌǋǐǍǋǉǌǏ * ǑǉǏǉǌ ǉǍǌǑǈ
ǍǌǋǐǏǊǎǊǌ 3 ǍǌǊǋǑ ǈǏǑǈǑ
ǍǌǋǐǏǊǑǉǌ * ǏǉǌǑǑ ǊǈǋǑǎ
ǍǌǋǐǑǊǐǉǍ * ǎǍǐǍǉ ǉǐǊǈǉ
ǍǌǋǑǉǋǊǊǎ 3 ǌǈǏǑǍ ǉǉǊǑǋ
ǍǌǋǑǋǊǏǐǌ 3 ǊǑǑǉǈ ǈǌǐǊǋ
ǍǌǋǑǋǊǐǉǑ * ǍǎǊǎǍ ǈǑǈǏǈ
ǍǌǌǈǑǊǍǍǈ 3 ǈǍǎǊǏ ǈǎǎǐǋ
ǍǌǌǈǑǊǐǈǉ * ǉǐǈǈǋ ǈǏǉǋǐ
ǍǌǌǉǋǉǈǎǍ * ǏǑǐǈǏ ǉǑǎǉǐ
ǍǌǌǉǍǈǐǐǌ 3 ǈǌǎǈǎ ǈǍǌǑǉ
ǍǌǌǉǍǉǉǈǈ * ǋǋǍǎǊ ǈǐǎǊǊ
ǍǌǌǉǏǈǐǍǋ 3 ǈǉǋǊǋ ǈǌǉǐǎ
ǍǌǌǉǏǉǊǎǍ * Ǌǋǐǐǌ ǈǎǎǌǑ
ǍǌǌǉǑǈǐǍǋ 3 ǈǈǎǌǏ ǈǋǑǍǏ
ǍǌǌǉǑǉǊǋǊ * ǊǍǊǌǍ ǈǎǋǏǉ
ǍǌǌǊǉǈǏǏǉ 3 ǈǈǍǍǍ ǈǍǎǏǋ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǊǋǊǌǊǍ 3 ǈǍǋǎǎ ǈǏǊǎǌ
ǍǌǌǊǋǊǏǐǐ * ǉǎǍǌǉ ǉǈǌǍǉ
ǍǌǌǋǍǉǏǋǎ 3 ǈǌǎǋǍ ǈǏǌǏǊ
ǍǌǌǋǍǉǑǈǌ * ǉǊǊǐǏ ǉǋǐǑǌ
ǍǌǌǋǑǈǑǊǎ 3 ǈǋǍǑǏ ǈǋǋǉǊ
ǍǌǌǋǑǉǈǑǋ * ǈǊǋǋǈ ǈǏǉǑǍ
Ǎǌǌǌǉǉǐǉǉ 3 ǈǌǍǑǏ ǈǍǈǏǉ
ǍǌǌǍǋǉǍǎǌ 3 ǊǍǐǊǑ ǉǎǐǐǐ
ǍǌǌǍǋǉǍǑǑ * ǉǏǏǊǉ ǊǊǉǍǌ
ǍǌǌǎǏǉǉǐǉ 3 ǈǑǊǏǍ ǈǍǊǈǏ
ǍǌǌǏǊǉǈǊǏ 3 ǈǋǊǍǐ ǈǌǎǑǋ
Yǈǋǐ
ǍǌǋǍǉǋǋǋǐ 3 ǈǏǐǈǏ ǈǐǈǐǋ
ǍǌǋǍǌǋǌǏǐ 3 ǈǐǏǊǊ ǈǎǊǐǐ
ǍǌǋǍǌǋǑǏǑ * ǈǈǐǌǌ ǈǑǌǎǌ
ǍǌǋǎǈǋǊǉǐ 3 ǈǑǌǋǎ ǈǑǌǍǑ
Ǎǌǋǎǋǋǌǈǉ * ǉǊǉǊǉ ǈǑǋǐǏ
Ǎǌǋǎǋǋǐǈǋ 3 ǈǐǈǈǑ ǈǎǉǐǊ
ǍǌǋǏǍǋǈǏǑ 3 ǎǎǊǑǋ ǉǊǉǐǍ
ǍǌǋǏǑǊǏǑǋ 3 ǐǋǋǍǋ ǈǑǏǍǑ
ǍǌǋǏǑǋǉǎǌ * ǉǌǉǍǐǈ ǉǏǌǋǈ
ǍǌǋǐǉǊǏǌǈ 3 ǑǌǋǉǑ ǈǎǈǍǍ
ǍǌǋǐǋǊǐǏǋ 3 ǏǏǈǋǍ ǈǏǋǊǌ
ǍǌǋǐǋǋǈǑǋ * ǉǈǍǋǐǌ ǈǑǊǉǑ
ǍǌǋǐǏǊǎǑǎ 3 ǏǌǐǋǏ ǈǏǐǌǑ
ǍǌǋǐǏǋǉǈǊ * ǉǌǍǑǎǏ ǊǍǑǋǎ
ǍǌǋǐǑǊǏǍǎ * ǉǈǑǊǋǍ ǊǌǎǑǍ
ǍǌǋǑǉǋǉǐǐ 3 ǍǍǎǎǎ ǉǉǉǊǏ
ǍǌǋǑǋǊǎǊǊ 3 ǐǐǑǑǌ ǈǐǉǍǌ
ǍǌǌǈǏǊǐǑǈ 3 ǌǎǑǎǌ ǉǈǈǏǍ
ǍǌǌǈǑǊǌǋǑ 3 ǌǋǎǈǍ ǈǍǏǏǎ
ǍǌǌǈǑǊǎǊǏ * ǐǋǋǑǋ ǈǐǈǍǑ
ǍǌǌǉǍǈǏǎǍ 3 ǌǌǑǐǊ ǈǍǑǊǉ
ǍǌǌǉǍǈǑǊǈ * ǐǋǑǑǊ ǈǑǌǍǏ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǉǏǉǉǑǋ * ǎǏǈǊǌ ǈǎǑǋǍ
ǍǌǌǉǑǈǎǍǍ 3 ǊǊǉǋǉ ǈǌǈǈǉ
ǍǌǌǉǑǈǐǑǐ * Ǐǈǈǐǌ ǈǎǎǈǏ
ǍǌǌǊǉǈǐǍǈ 3 ǋǉǐǎǎ ǈǎǈǍǍ
ǍǌǌǊǋǊǌǑǏ 3 ǊǉǊǊǏ ǈǏǊǐǊ
ǍǌǌǋǍǉǐǈǐ 3 ǉǌǐǏǏ ǈǐǑǌǉ
ǍǌǌǋǍǊǈǋǌ * ǌǍǐǑǎ ǉǎǋǋǐ
ǍǌǌǋǑǈǑǑǑ 3 ǉǉǍǏǑ ǈǌǉǍǌ
ǍǌǌǋǑǉǊǉǋ * ǌǉǌǍǑ ǈǎǍǌǋ
Ǎǌǌǌǉǉǐǌǐ 3 ǉǑǏǈǌ ǈǏǉǉǐ
ǍǌǌǍǉǉǈǎǐ 3 ǉǊǏǐǌ ǈǏǑǋǎ
ǍǌǌǍǉǉǉǈǋ * ǌǈǏǊǉ ǉǊǉǎǈ
ǍǌǌǍǋǈǐǑǉ 3 ǉǎǎǋǑ ǉǋǍǋǉ
ǍǌǌǍǋǉǈǍǌ * ǉǏǐǉǏ ǊǊǈǏǐ
YǈǋǑ
ǍǌǋǐǋǋǍǉǈ * ǉǑǉǈǉǌ ǈǏǏǍǉ
ǍǌǋǐǍǋǍǑǎ * ǉǌǐǏǎǏ ǉǌǈǏǑ
ǍǌǋǐǏǋǉǏǊ 3 ǐǊǌǋǋ ǉǋǑǐǈ
ǍǌǋǐǏǋǌǎǏ * ǉǌǏǏǋǐ ǉǊǈǐǋ
ǍǌǋǐǑǋǈǈǏ 3 ǎǊǎǐǍ ǈǑǌǋǊ
ǍǌǋǑǋǋǈǍǍ 3 ǌǎǍǎǏ ǈǎǈǊǐ
ǍǌǌǈǑǋǈǋǎ 3 ǊǋǉǋǏ ǈǎǑǑǍ
ǍǌǌǈǑǋǊǌǍ * ǋǋǌǍǐ ǈǑǏǐǈ
ǍǌǌǉǋǉǍǈǊ 3 ǉǌǑǌǎ ǈǏǈǏǍ
ǍǌǌǉǍǉǋǉǈ 3 ǉǌǉǎǌ ǈǌǋǐǐ
ǍǌǌǉǍǉǍǈǎ * Ǎǐǐǋǐ ǈǐǊǉǌ
ǍǌǌǉǑǉǍǈǏ 3 ǉǈǊǎǉ ǈǋǐǊǍ
ǍǌǌǉǑǉǏǋǎ * ǋǌǐǋǑ ǈǏǎǊǐ
ǍǌǌǊǉǉǊǏǈ 3 ǉǋǈǉǏ ǈǌǎǎǈ
ǍǌǌǊǋǊǐǌǎ 3 ǈǌǊǏǎ ǈǎǋǍǊ
ǍǌǌǋǍǊǉǎǐ 3 ǉǏǑǊǌ ǈǏǏǋǉ
ǍǌǌǋǍǊǋǊǎ * ǋǏǐǊǏ ǉǎǈǈǋ
ǍǌǌǋǑǉǋǌǎ 3 ǈǍǐǐǏ ǈǋǎǑǏ
ǍǌǌǋǑǉǌǑǉ * ǊǎǑǈǐ ǈǏǋǑǊ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
Ǎǌǌǌǋǉǉǋǎ 3 ǉǉǊǊǐ ǈǎǈǉǑ
ǍǌǌǌǋǉǊǐǊ * ǌǍǏǐǉ ǉǊǈǌǌ
ǍǌǌǌǍǉǈǑǐ 3 ǈǊǉǎǈ ǈǌǊǊǑ
ǍǌǌǌǍǉǋǊǈ * ǊǈǍǉǑ ǈǐǈǏǌ
ǍǌǌǌǏǉǐǌǌ 3 ǉǈǐǏǋ ǈǌǋǍǏ
ǍǌǌǌǑǉǐǋǑ 3 ǉǈǍǉǋ ǈǌǑǋǐ
ǍǌǌǍǋǉǐǌǐ 3 ǈǐǌǑǈ ǉǊǋǏǐ
ǍǌǌǎǌǉǍǎǉ 3 ǈǐǈǋǌ ǈǍǋǊǐ
ǍǌǌǎǌǉǍǑǑ * ǋǈǊǋǎ ǈǐǐǐǉ
ǍǌǌǎǑǉǊǊǋ 3 ǈǉǉǎǌ ǈǋǑǏǉ
ǍǌǌǎǑǉǊǑǋ * ǊǍǑǋǌ ǈǏǍǌǏ
ǍǌǋǍǉǋǍǊǉ 3 ǉǉǊǎǈ ǈǐǊǑǉ
ǍǌǋǍǌǋǏǊǑ 3 ǈǉǋǉǉ ǈǍǌǌǏ
ǍǌǋǍǌǌǈǋǑ * ǈǊǑǊǐ ǉǈǈǉǑ
ǍǌǋǎǈǋǌǈǑ 3 ǎǑǌǏǌ ǈǍǏǌǉ
ǍǌǋǏǍǋǍǉǋ * ǉǑǌǐǊǍ ǉǑǑǊǑ
ǍǌǋǏǑǋǊǑǋ 3 ǉǉǎǍǌǍ ǉǈǈǈǈ
ǍǌǋǐǉǋǉǍǏ 3 ǉǈǏǋǍǏ ǈǐǍǈǈ
Ǎǌǋǐǉǋǌǌǈ * ǉǑǍǍǎǋ ǈǑǏǎǌ
ǍǌǋǐǋǋǋǍǍ 3 ǑǑǊǑǊ ǈǎǉǎǈ
YǈǍǍ
ǍǌǋǍǉǋǌǐǏ 3 ǊǐǍǎǊ ǈǎǈǏǈ
ǍǌǋǍǌǋǎǑǋ 3 ǋǌǏǏǌ ǈǎǊǊǏ
ǍǌǋǍǏǋǌǎǈ * ǉǋǉǏǑǊ ǉǌǊǋǐ
ǍǌǋǎǈǋǋǏǌ 3 ǉǑǍǌǐǉ ǈǎǌǌǌ
ǍǌǋǎǋǌǈǊǉ * ǋǊǊǐǏǑ ǉǊǌǊǋ
ǍǌǋǏǏǋǋǐǑ 3 ǋǌǎǈǏǐ ǈǏǐǉǏ
Ǎǌǋǐǉǋǐǉǐ 3 ǊǐǑǏǐǑ ǈǎǎǉǐ
ǍǌǋǐǉǋǐǍǎ * ǌǊǍǏǋǑ ǉǏǌǋǏ
ǍǌǋǐǋǋǏǌǑ 3 ǊǍǏǈǈǌ ǈǑǊǊǉ
ǍǌǋǐǍǋǋǏǐ 3 Ǌǌǐǋǈǉ ǈǏǏǑǎ
ǍǌǋǐǍǋǎǍǌ * ǋǌǎǑǌǍ ǉǑǑǎǋ
ǍǌǋǐǏǋǊǉǈ 3 ǉǑǏǎǌǋ ǉǋǊǋǉ
ǍǌǋǐǏǋǍǋǌ * ǋǊǐǊǊǑ ǈǐǏǏǏ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǋǐǑǋǍǑǋ * ǋǈǐǌǐǎ Ǌǋǎǐǎ
ǍǌǋǑǋǋǉǋǋ 3 ǉǎǈǏǉǏ ǈǍǉǐǑ
ǍǌǌǈǏǋǈǌǉ 3 ǑǎǊǎǑ ǈǐǐǋǏ
ǍǌǌǈǏǋǊǍǈ * ǉǌǏǋǋǎ ǊǈǎǊǎ
ǍǌǌǈǑǋǌǐǑ 3 ǎǈǈǈǏ ǈǎǏǏǉ
Ǎǌǌǉǉǋǉǋǉ 3 ǍǐǍǉǍ ǈǌǑǎǐ
ǍǌǌǉǉǋǋǍǋ * ǐǑǊǎǋ ǈǑǐǍǈ
ǍǌǌǉǏǉǍǏǌ * ǐǍǈǑǎ ǈǍǎǋǌ
ǍǌǌǉǏǉǏǌǈ 3 ǍǈǌǍǋ ǈǋǎǊǏ
ǍǌǌǉǑǉǎǑǏ 3 ǌǏǑǌǏ ǈǋǑǊǉ
ǍǌǌǊǉǉǍǋǈ 3 ǋǍǑǍǊ ǈǌǉǑǉ
ǍǌǌǊǋǋǈǑǋ 3 ǎǋǈǑǊ ǉǈǌǌǎ
ǍǌǌǋǍǊǍǎǍ 3 ǋǐǏǈǍ ǉǉǎǋǊ
ǍǌǌǋǏǊǋǊǎ 3 ǊǋǏǎǍ ǈǎǑǎǏ
ǍǌǌǋǏǊǍǋǎ * ǑǋǊǍǋ ǊǈǊǐǌ
ǍǌǌǋǑǉǏǋǉ 3 ǋǊǍǌǉ ǈǍǊǌǌ
ǍǌǌǌǉǉǍǊǐ 3 ǋǉǍǍǏ ǈǌǑǋǑ
ǍǌǌǌǉǉǍǎǋ * ǋǋǐǏǉ ǈǑǍǏǋ
ǍǌǌǌǋǉǍǉǎ 3 ǉǐǑǊǉ ǈǎǌǏǍ
ǍǌǌǌǋǉǍǑǉ * ǌǉǐǐǊ ǉǋǐǊǉ
ǍǌǌǌǍǉǎǉǏ 3 ǋǍǎǍǌ ǈǎǊǏǑ
ǍǌǌǌǍǉǏǈǌ * ǋǋǌǎǈ ǉǍǍǉǎ
Yǈǎǎ
ǍǌǋǍǉǋǉǑǉ 3 ǊǑǈǊǏǈ ǈǎǊǉǎ
ǍǌǋǍǉǋǐǑǏ * ǋǉǍǑǈǈ ǉǉǑǎǊ
ǍǌǋǍǌǋǊǎǈ 3 ǊǏǐǑǎǍ ǈǎǌǍǌ
ǍǌǋǎǈǋǈǏǈ 3 ǊǏǑǌǍǎ ǈǑǊǋǈ
ǍǌǋǎǋǋǎǑǎ 3 ǊǍǉǊǏǊ ǈǎǉǉǌ
ǍǌǋǏǏǋǈǏǊ * ǉǏǐǎǑǍ ǉǉǍǏǐ
ǍǌǋǐǉǊǎǉǑ 3 ǑǋǈǏǌ ǈǌǋǈǉ
ǍǌǋǐǉǊǑǏǉ * ǉǎǐǋǌǐ ǉǈǌǎǋ
Ǎǌǋǐǋǋǋǈǌ 3 ǑǎǋǈǑ ǈǍǋǉǉ
ǍǌǋǐǏǊǍǐǑ 3 ǏǌǏǑǊ ǈǎǈǌǐ
ǍǌǋǐǏǊǐǍǈ * ǉǉǑǌǎǍ ǊǐǊǉǉ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǈǏǊǍǍǊ 3 ǋǉǈǌǊ ǈǏǈǐǑ
ǍǌǌǈǑǊǐǎǍ 3 ǋǋǊǍǌ ǈǌǎǎǋ
ǍǌǌǈǑǊǑǋǏ * ǏǐǌǊǉ ǉǈǉǉǋ
ǍǌǌǉǉǊǏǊǌ 3 ǊǏǐǏǋ ǈǍǉǑǏ
ǍǌǌǉǉǊǑǋǏ * ǏǊǐǊǉ ǈǐǎǐǏ
Ǎǌǌǉǋǉǋǋǐ 3 ǊǍǈǊǑ ǈǎǏǐǌ
ǍǌǌǉǏǈǏǌǍ 3 ǋǈǐǍǏ ǈǌǉǑǌ
ǍǌǌǉǏǉǉǊǏ * ǍǋǊǌǎ ǈǎǌǎǊ
ǍǌǌǉǑǈǐǈǑ 3 ǊǍǐǊǐ ǈǌǈǎǎ
ǍǌǌǉǑǉǉǏǋ * ǎǌǐǈǌ ǈǎǉǑǌ
ǍǌǌǊǉǉǉǍǋ * ǌǏǍǎǌ ǈǑǊǉǎ
ǍǌǌǊǋǊǎǋǎ 3 ǊǉǍǌǋ ǈǎǑǑǏ
ǍǌǌǊǋǊǏǋǈ * ǍǑǏǊǍ ǉǉǋǐǈ
ǍǌǌǋǏǉǐǊǌ 3 ǉǐǉǑǉ ǈǎǋǎǐ
ǍǌǌǋǏǊǈǎǏ * ǌǉǈǑǍ ǉǊǏǋǎ
ǍǌǌǋǑǉǋǉǉ 3 ǉǑǌǏǋ ǈǌǉǑǎ
Ǎǌǌǌǉǈǐǎǎ 3 ǊǉǊǎǎ ǈǌǎǉǊ
ǍǌǌǌǉǉǉǏǉ * ǋǉǐǏǐ ǈǑǐǑǌ
ǍǌǌǌǍǉǐǎǉ 3 ǉǊǈǐǊ ǈǐǎǉǍ
ǍǌǌǌǏǉǍǍǊ 3 ǉǎǍǎǐ ǈǌǏǌǎ
ǍǌǌǌǏǉǍǑǈ * ǋǉǉǐǌ ǈǑǑǈǌ
ǍǌǌǌǑǉǌǈǎ 3 ǉǌǈǉǌ ǈǍǊǑǌ
ǍǌǌǌǑǉǌǌǉ * ǋǍǐǊǈ ǉǈǉǉǍ
ǍǌǌǍǉǉǌǌǏ 3 ǊǈǍǌǌ ǈǑǐǌǐ
ǍǌǌǍǋǉǌǎǐ 3 ǊǍǏǐǏ ǉǍǉǈǌ
ǍǌǌǍǋǉǍǈǋ * ǉǌǋǏǉ ǉǑǍǉǍ
ǍǌǌǎǌǈǑǑǌ 3 ǉǌǎǊǉ ǈǌǊǈǐ
ǍǌǌǎǌǉǈǊǑ * ǉǑǑǉǑ ǈǏǌǎǑ
ǍǌǌǎǏǉǉǉǈ 3 ǉǋǐǑǐ ǈǍǐǎǐ
ǍǌǌǎǑǉǈǑǋ 3 ǉǌǊǎǈ ǈǋǍǊǑ
ǍǌǌǎǑǉǉǎǍ * ǊǑǑǐǐ ǈǎǎǍǏ
ǍǌǌǏǊǈǑǍǍ 3 ǉǋǍǋǎ ǈǌǎǌǑ
YǈǏǉ
ǍǌǌǉǏǈǐǍǋ 3 ǌǏǉǏǑ ǈǌǎǍǊ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǉǑǈǐǍǋ 3 ǋǎǑǊǐ ǈǌǈǐǈ
ǍǌǌǉǑǉǊǋǊ * ǎǐǐǊǐ ǈǏǉǋǋ
ǍǌǌǊǉǈǏǏǉ 3 Ǎǈǌǌǌ ǈǍǎǍǍ
ǍǌǌǊǉǉǊǉǊ * ǎǐǍǐǎ ǈǑǋǋǋ
ǍǌǌǊǋǊǌǊǍ 3 Ǌǐǈǎǎ ǈǏǌǊǎ
ǍǌǌǊǋǊǏǐǐ * ǏǋǊǋǏ ǉǉǑǋǍ
ǍǌǌǋǍǉǏǋǎ 3 ǊǋǏǊǍ ǈǎǐǐǎ
ǍǌǌǋǍǉǑǈǌ * ǌǎǈǉǐ ǉǎǌǑǋ
ǍǌǌǋǑǈǑǊǎ 3 ǉǋǑǉǉ ǈǌǈǑǍ
ǍǌǌǋǑǉǈǑǋ * ǋǈǋǊǉ ǈǏǋǊǌ
Ǎǌǌǌǉǉǐǉǉ 3 ǉǑǐǋǍ ǈǎǊǉǍ
ǍǌǌǍǋǉǍǎǌ 3 ǈǉǌǏǑ ǉǍǏǏǋ
ǍǌǌǍǋǉǍǑǑ * ǈǋǏǉǑ ǊǉǏǑǊ
ǍǌǌǎǏǉǉǐǉ 3 ǉǑǉǈǈ ǈǎǎǊǌ
ǍǌǌǏǊǉǈǊǏ 3 ǈǉǍǐǊ ǈǍǍǋǑ
ǍǌǋǍǉǋǊǎǌ 3 ǈǎǍǑǉ ǈǎǐǏǐ
ǍǌǋǍǌǋǋǐǐ 3 ǈǈǎǐǌ ǈǍǈǉǉ
ǍǌǋǎǋǋǊǏǉ * ǈǐǎǊǎ ǉǋǈǎǋ
ǍǌǋǎǋǋǏǎǐ 3 ǉǉǎǎǉ ǈǎǌǍǈ
ǍǌǋǏǑǊǎǏǈ 3 ǍǋǐǏǐ ǈǏǊǊǌ
ǍǌǋǏǑǋǈǈǐ * ǎǊǋǊǉ ǉǍǍǑǐ
ǍǌǋǐǉǊǎǎǌ 3 ǎǑǉǍǊ ǈǍǎǉǊ
ǍǌǋǐǉǋǈǊǑ * ǏǋǑǈǊ ǉǉǊǋǏ
ǍǌǋǐǋǊǏǑǎ 3 ǐǉǋǍǑ ǈǍǈǎǌ
ǍǌǋǐǋǊǑǏǋ * ǐǊǑǎǋ ǈǏǍǌǎ
ǍǌǋǐǏǊǎǊǌ 3 ǐǏǌǐǎ ǈǐǋǈǈ
ǍǌǋǐǏǊǑǉǌ * ǎǍǑǏǑ ǊǉǈǌǑ
ǍǌǋǐǑǊǐǉǍ * ǉǉǈǊǋǌ ǉǏǎǊǏ
ǍǌǋǑǉǋǊǊǎ 3 ǉǊǊǈǌǉ ǉǉǐǑǐ
ǍǌǋǑǋǊǏǐǌ 3 ǉǊǏǎǑǏ ǈǍǎǈǋ
ǍǌǋǑǋǊǐǉǑ * ǉǋǋǈǈǑ ǈǐǌǑǊ
ǍǌǌǈǑǊǍǍǈ 3 ǐǎǐǋǊ ǈǏǊǈǑ
ǍǌǌǈǑǊǐǈǉ * ǑǌǏǍǉ ǈǏǎǑǈ
ǍǌǌǉǍǈǐǐǌ 3 ǌǏǎǍǌ ǈǎǊǏǊ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
YǈǏǏ
ǍǌǋǍǉǋǎǊǈ 3 ǈǐǉǑǉ ǈǌǐǑǉ
ǍǌǋǍǌǋǐǈǋ 3 ǈǊǎǌǎ ǈǌǑǋǐ
ǍǌǋǍǏǋǉǎǉ * ǈǎǊǌǉ ǉǈǎǌǋ
Ǎǌǋǎǈǋǌǐǋ 3 ǈǊǍǍǌ ǈǌǑǊǌ
ǍǌǋǏǍǋǎǋǑ * Ǎǋǋǋǉ ǉǐǉǎǈ
ǍǌǋǐǉǋǊǐǊ 3 ǐǑǎǉǑ ǈǍǑǋǍ
ǍǌǋǐǉǋǍǎǎ * ǉǉǋǐǌǉ ǈǑǎǉǈ
Ǎǌǋǐǋǋǌǋǋ 3 ǉǈǉǐǉǍ ǈǌǋǉǏ
ǍǌǋǐǋǋǎǊǑ * ǉǈǐǍǎǈ ǉǈǉǌǌ
ǍǌǋǐǍǋǌǑǎ 3 ǉǈǋǊǋǉ ǈǏǏǏǑ
ǍǌǋǐǏǋǋǐǏ 3 ǉǉǌǊǈǈ ǈǍǍǋǊ
ǍǌǋǐǏǋǏǐǉ * ǉǊǋǐǉǈ ǉǈǑǊǌ
ǍǌǋǐǑǋǉǊǍ 3 ǐǐǐǉǉ ǉǈǈǋǏ
ǍǌǋǐǑǋǊǋǍ * ǉǉǈǋǎǊ ǊǉǌǎǏ
ǍǌǋǑǉǊǎǊǍ 3 ǉǉǋǊǈǏ ǈǎǊǎǌ
ǍǌǋǑǉǋǎǋǌ 3 ǉǈǎǉǍǍ ǈǍǋǊǑ
ǍǌǋǑǋǋǉǏǊ 3 ǉǈǉǑǐǌ ǈǌǐǊǑ
ǍǌǋǑǋǋǍǋǈ * ǉǉǐǎǑǌ ǉǈǈǊǎ
ǍǌǌǈǏǋǋǉǉ 3 ǎǏǋǋǌ ǉǈǊǏǊ
ǍǌǌǈǑǋǉǌǌ 3 ǍǊǊǑǉ ǈǍǉǈǌ
ǍǌǌǈǑǋǌǋǈ * ǐǑǎǊǋ ǉǈǉǈǈ
ǍǌǌǉǉǋǍǈǍ 3 ǍǎǑǋǍ ǈǏǊǑǋ
Ǎǌǌǉǋǉǎǉǋ 3 ǊǑǉǑǍ ǈǏǍǎǍ
ǍǌǌǉǍǉǌǏǈ 3 ǋǎǑǊǑ ǈǌǌǌǋ
ǍǌǌǉǏǉǐǉǈ 3 ǋǈǉǈǊ ǈǋǏǑǈ
ǍǌǌǉǑǉǌǌǍ * ǎǋǍǉǐ ǈǎǍǌǐ
ǍǌǌǉǑǉǍǐǎ 3 ǋǈǋǋǎ ǈǋǍǎǉ
ǍǌǌǊǉǉǋǌǑ 3 ǋǉǑǉǍ ǈǌǑǋǍ
ǍǌǌǊǉǉǍǎǍ * ǌǐǐǏǍ ǈǍǑǍǊ
ǍǌǌǊǋǊǑǉǎ 3 ǉǐǎǍǋ ǈǍǐǎǎ
ǍǌǌǊǋǋǊǑǈ * ǐǈǐǌǊ ǉǌǋǐǋ
ǍǌǌǋǍǊǊǌǍ 3 ǉǉǌǍǍ ǈǏǑǊǋ
ǍǌǌǋǍǊǌǌǐ * ǋǋǏǏǈ ǉǍǑǏǌ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǋǑǉǎǉǈ * ǋǊǑǌǈ ǈǐǑǋǊ
ǍǌǌǌǉǉǎǑǎ 3 ǉǎǍǐǊ ǈǍǌǌǎ
ǍǌǌǌǋǉǏǉǑ 3 ǉǋǊǊǐ ǈǍǌǋǊ
ǍǌǌǌǍǉǊǐǎ 3 ǉǌǎǍǏ ǈǌǋǈǌ
ǍǌǌǌǍǉǍǍǍ * ǊǎǎǍǐ ǉǊǏǊǊ
ǍǌǌǌǏǉǏǍǉ 3 ǈǏǐǌǐ ǈǋǑǏǎ
ǍǌǌǌǏǉǏǐǎ * ǉǎǈǉǏ ǈǐǑǍǎ
ǍǌǌǌǑǉǎǍǋ 3 ǈǏǐǋǏ ǈǌǊǑǈ
ǍǌǌǌǑǉǏǌǈ * ǋǊǏǑǈ ǈǐǉǋǋ
ǍǌǌǍǉǉǏǍǑ 3 ǈǊǉǑǐ ǈǑǊǍǏ
ǍǌǌǍǋǉǏǍǋ 3 ǈǏǉǌǑ ǉǊǈǈǍ
ǍǌǌǍǋǉǏǐǐ * ǎǐǏǍǎ ǋǏǐǎǋ
Ǎǌǌǎǌǉǎǎǉ 3 ǉǋǑǋǐ ǈǍǋǎǌ
ǍǌǌǎǌǉǎǑǍ * ǊǋǊǍǉ ǈǐǌǊǈ
ǍǌǌǎǑǉǊǍǐ 3 ǈǋǑǑǍ ǈǋǏǈǎ
ǍǌǌǎǑǉǋǍǉ * ǊǏǑǉǊ ǈǏǈǏǍ
ǍǌǌǏǊǉǐǏǋ 3 ǈǈǉǌǑ ǈǎǏǉǍ
ǍǌǌǏǌǊǈǈǈ 3 ǈǉǉǉǍ ǉǉǋǌǎ
Yǈǐǈ
ǍǌǋǍǉǊǑǍǋ 3 ǈǏǐǑǏ ǈǎǉǉǎ
ǍǌǋǍǌǋǈǏǎ 3 ǈǉǏǈǐ ǈǏǌǑǊ
ǍǌǋǍǏǋǈǋǋ * ǈǈǏǐǏ ǉǈǏǑǎ
ǍǌǋǎǈǊǐǐǌ 3 ǉǍǈǈǏ ǉǏǏǐǏ
ǍǌǋǏǑǊǉǈǉ 3 ǑǊǋǑǉ ǉǉǏǋǌ
ǍǌǋǏǑǊǋǎǎ * ǉǉǌǌǌǍ ǉǌǉǎǌ
ǍǌǋǐǋǊǊǑǑ 3 ǉǈǉǋǋǐ ǈǍǎǍǐ
ǍǌǋǐǋǊǍǏǊ * ǉǌǉǌǌǉ ǈǑǐǌǊ
ǍǌǋǐǑǊǉǊǌ 3 ǉǈǐǈǌǍ ǈǐǑǍǑ
ǍǌǋǑǋǊǊǍǐ 3 Ǒǌǉǐǋ ǈǎǉǉǍ
ǍǌǌǈǏǊǌǈǉ 3 ǌǊǐǌǊ ǈǐǏǋǑ
ǍǌǌǈǑǊǈǍǋ 3 ǌǈǈǌǊ ǈǍǋǌǎ
ǍǌǌǈǑǊǊǍǉ * ǏǋǉǊǈ ǉǈǊǋǉ
ǍǌǌǉǍǈǋǑǎ 3 ǊǑǎǋǋ ǈǎǌǋǎ
ǍǌǌǉǍǈǍǑǉ * ǎǈǉǋǏ ǉǍǐǉǎ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǊǉǈǋǋǍ 3 ǉǏǈǋǐ ǈǎǊǉǈ
ǍǌǌǊǋǉǎǐǋ 3 ǉǉǉǈǑ ǈǐǌǌǋ
ǍǌǌǋǍǉǊǉǑ 3 ǊǉǌǌǑ ǈǐǊǈǍ
ǍǌǌǋǍǉǌǉǈ * ǋǎǊǑǈ ǉǌǋǋǐ
ǍǌǌǋǑǈǌǉǏ 3 ǉǑǐǈǈ ǈǏǌǑǑ
ǍǌǌǋǑǈǎǊǎ * Ǌǎǌǌǎ ǈǐǎǐǊ
Ǎǌǌǌǉǈǋǐǐ 3 ǉǌǌǑǊ ǈǌǎǑǊ
Ǎǌǌǌǉǈǎǌǉ * ǌǋǋǏǋ ǈǐǏǎǏ
Ǎǌǌǌǋǈǋǎǈ 3 ǈǏǌǎǋ ǈǏǊǊǑ
ǍǌǌǌǋǈǍǑǊ * ǊǍǌǊǋ ǉǉǊǎǑ
ǍǌǌǌǍǈǍǉǌ * ǋǉǊǐǋ ǈǐǏǎǎ
ǍǌǌǌǏǈǋǎǈ 3 ǉǉǋǎǊ ǈǍǈǍǊ
ǍǌǌǌǏǈǍǌǊ * ǊǐǍǑǌ ǈǏǉǑǋ
ǍǌǌǌǑǈǋǏǑ 3 ǈǏǍǍǉ ǈǎǋǏǊ
ǍǌǌǌǑǈǍǍǐ * ǊǊǈǐǑ ǈǐǐǋǊ
ǍǌǌǍǉǈǎǎǑ 3 ǉǍǌǐǉ ǉǈǎǑǈ
ǍǌǌǍǉǈǏǈǌ * ǉǍǉǈǌ ǉǌǊǎǎ
ǍǌǌǎǌǈǍǋǉ 3 ǉǋǎǍǑ ǈǍǊǉǍ
ǍǌǌǎǌǈǏǋǑ * ǈǏǈǐǌ ǈǑǍǎǌ
ǍǌǌǎǏǈǏǐǉ 3 ǈǐǑǉǈ ǈǌǋǉǍ
ǍǌǌǎǏǈǑǏǋ * ǈǋǌǋǌ ǉǉǐǊǏ
ǍǌǌǎǑǈǎǍǏ 3 ǈǑǊǊǍ ǈǌǍǋǈ
ǍǌǌǏǊǈǎǑǋ 3 ǈǐǎǊǑ ǈǎǉǑǈ
ǍǌǌǏǌǈǎǐǈ 3 ǉǍǉǏǎ ǈǐǏǉǎ
ǍǌǌǏǌǈǐǈǑ * ǋǊǏǎǊ ǉǍǑǎǋ
YǈǐǍ
ǍǌǌǋǑǉǌǍǎ 3 ǈǎǑǍǍ ǈǋǑǌǈ
ǍǌǌǋǑǉǎǏǈ * ǊǍǎǍǋ ǈǐǌǊǎ
ǍǌǌǌǉǉǏǋǋ 3 ǈǑǊǊǑ ǈǌǋǋǋ
ǍǌǌǌǋǉǉǏǊ 3 ǈǊǏǉǊ ǈǍǈǋǈ
Ǎǌǌǌǋǉǋǌǈ * ǈǋǉǑǉ ǉǉǏǐǊ
ǍǌǌǌǍǉǉǐǈ 3 ǈǉǎǎǊ ǈǌǈǏǌ
ǍǌǌǌǍǉǋǏǑ * ǉǉǉǎǐ ǈǏǎǉǐ
ǍǌǋǍǉǋǎǍǍ 3 ǈǉǑǊǋ ǈǍǎǈǋ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǋǍǏǋǊǊǌ * ǉǈǎǑǉ ǈǑǌǎǏ
ǍǌǋǎǈǋǍǉǑ 3 ǈǋǐǈǈ ǈǎǈǉǌ
ǍǌǋǏǍǋǏǈǎ * ǌǌǈǍǎ ǉǑǐǊǐ
ǍǌǋǐǉǋǋǊǏ 3 ǌǎǍǉǎ ǈǌǍǊǉ
ǍǌǋǐǉǋǎǊǍ * ǍǑǉǍǏ ǉǈǈǐǐ
ǍǌǋǐǋǋǌǏǌ 3 ǍǊǐǌǊ ǈǌǑǐǐ
Ǎǌǋǐǋǋǎǐǐ * Ǐǈǌǋǌ ǉǍǊǐǑ
ǍǌǋǐǍǋǍǋǉ 3 ǍǋǏǈǎ ǈǎǌǑǋ
ǍǌǋǐǏǋǌǊǉ 3 ǍǉǏǈǎ ǈǎǑǌǎ
ǍǌǋǐǏǋǐǋǑ * ǎǑǍǌǋ Ǌǉǈǋǐ
ǍǌǋǐǑǊǐǏǍ 3 ǏǍǌǌǋ ǉǈǈǋǎ
ǍǌǋǑǉǊǍǐǏ 3 ǋǋǎǏǏ ǉǐǌǋǎ
ǍǌǋǑǉǋǋǈǎ 3 ǏǋǏǎǉ ǈǑǎǏǐ
ǍǌǋǑǉǋǍǑǎ 3 ǎǐǏǋǊ ǉǈǊǉǐ
ǍǌǋǑǉǋǏǉǉ 3 ǎǋǌǍǉ ǈǍǊǐǉ
ǍǌǋǑǋǊǑǎǑ 3 ǎǏǊǑǏ ǈǌǏǉǈ
ǍǌǋǑǋǋǍǑǌ * ǎǐǉǐǌ ǈǑǍǑǏ
ǍǌǌǈǑǋǉǈǑ 3 Ǌǌǈǌǎ ǈǍǏǏǑ
ǍǌǌǈǑǋǋǏǊ * Ǎǈǈǋǐ ǉǈǉǉǑ
ǍǌǌǉǉǋǌǎǑ 3 ǊǉǑǎǑ ǈǍǎǉǎ
ǍǌǌǉǍǉǋǐǐ 3 ǊǊǉǉǏ ǈǌǌǐǈ
ǍǌǌǊǉǉǋǐǌ 3 ǉǉǋǋǑ ǈǌǍǏǋ
ǍǌǌǊǋǊǑǍǉ 3 ǈǐǍǍǍ ǈǎǊǍǎ
ǍǌǌǋǍǊǊǐǋ 3 ǈǐǋǎǈ ǈǏǉǈǈ
ǍǌǌǋǍǊǍǈǎ * ǈǈǋǉǑ ǉǌǋǈǈ
YǈǐǑ
Ǎǌǌǌǉǈǐǋǉ 3 ǈǌǎǌǐ ǈǌǏǐǏ
Ǎǌǌǌǉǉǉǉǋ * ǊǋǊǑǌ ǉǈǋǑǈ
ǍǌǌǌǍǉǐǊǎ 3 ǈǊǈǉǎ ǉǈǐǍǊ
ǍǌǌǌǏǉǊǍǉ 3 ǈǏǊǈǐ ǈǌǌǈǏ
ǍǌǌǌǏǉǊǐǎ * Ǌǋǐǉǉ ǈǑǋǊǐ
ǍǌǌǌǑǉǉǊǊ 3 ǈǐǑǈǌ ǈǌǏǈǏ
ǍǌǌǌǑǉǉǍǏ * ǈǋǋǋǏ ǈǑǍǑǉ
ǍǌǌǍǉǉǈǋǋ 3 ǈǈǏǋǉ ǈǑǍǑǎ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǍǋǈǐǊǉ * ǈǑǊǋǉ ǉǐǊǈǎ
ǍǌǌǎǌǈǑǈǉ 3 ǈǊǈǍǈ ǈǌǍǍǋ
ǍǌǌǎǌǈǑǋǎ * ǉǎǐǎǊ ǈǐǌǌǌ
ǍǌǌǎǏǉǈǏǌ 3 ǈǊǐǍǐ ǈǍǌǎǏ
ǍǌǌǎǏǉǋǈǌ * ǈǏǈǐǉ ǈǐǍǏǏ
ǍǌǌǎǑǉǈǍǑ 3 ǈǊǑǑǎ ǈǌǈǊǌ
ǍǌǌǏǊǈǑǊǈ 3 ǈǋǊǈǉ ǈǌǏǈǌ
ǍǌǌǏǊǉǌǌǉ * ǉǈǎǏǊ ǉǈǐǐǎ
ǍǌǌǏǌǉǊǈǉ 3 ǈǌǑǍǌ ǈǎǐǏǎ
ǍǌǋǍǉǋǉǍǍ 3 ǈǍǐǈǌ ǈǐǐǉǐ
ǍǌǋǍǉǋǐǉǑ * ǉǐǈǉǉ ǉǊǈǎǑ
ǍǌǋǍǌǋǊǊǌ 3 ǈǎǋǈǌ ǈǎǋǉǊ
ǍǌǋǍǏǋǎǈǈ 3 ǈǑǈǏǋ ǈǏǐǉǑ
Ǎǌǋǎǈǋǈǋǌ 3 ǈǏǋǉǈ ǈǐǏǍǊ
ǍǌǋǎǋǋǊǈǏ * ǈǐǌǊǋ ǉǌǍǐǊ
Ǎǌǋǎǋǋǎǎǉ 3 ǈǎǑǌǍ ǈǎǐǎǑ
ǍǌǋǏǏǊǏǍǉ 3 ǌǉǉǎǋ ǈǏǋǏǑ
ǍǌǋǏǏǋǈǉǋ * ǍǉǍǊǊ ǉǈǉǍǋ
ǍǌǋǏǑǊǑǉǉ 3 ǋǊǋǏǏ ǈǑǊǉǎ
ǍǌǋǐǉǊǍǐǈ 3 ǌǉǌǎǉ ǈǍǊǑǏ
ǍǌǋǐǉǊǑǉǉ * ǏǈǋǊǌ ǉǈǉǐǎ
ǍǌǋǐǋǋǊǎǐ 3 ǌǈǐǎǎ ǈǎǈǍǑ
ǍǌǋǐǍǋǊǏǍ * ǐǋǊǈǊ ǉǋǏǎǌ
ǍǌǋǐǏǊǍǌǐ 3 ǋǐǏǌǑ ǈǎǋǋǑ
ǍǌǋǐǏǊǏǑǈ * Ǐǉǎǎǐ ǉǋǎǌǑ
ǍǌǋǑǉǊǐǎǌ 3 ǍǊǍǋǍ Ǌǉǐǉǉ
ǍǌǋǑǉǋǉǌǑ 3 ǌǋǋǐǍ ǉǊǌǉǈ
ǍǌǋǑǋǊǍǐǋ 3 ǍǑǎǋǈ ǈǏǎǊǐ
ǍǌǌǈǏǊǍǉǏ 3 ǋǌǉǌǈ ǈǏǏǍǉ
ǍǌǌǈǏǊǏǈǋ * ǎǋǊǌǏ ǉǑǈǋǏ
ǍǌǌǉǉǊǎǈǏ 3 ǊǉǌǌǏ ǈǌǏǌǋ
ǍǌǌǉǉǊǏǍǑ * ǋǏǌǋǏ ǈǑǏǌǏ
ǍǌǌǉǍǉǊǏǍ 3 ǉǏǊǎǑ ǈǌǎǑǏ
ǍǌǌǉǏǈǏǉǈ 3 ǉǋǐǌǏ ǈǌǏǈǉ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǉǑǈǎǑǈ 3 ǉǊǈǈǈ ǈǌǈǎǍ
ǍǌǌǉǑǈǑǑǋ * ǊǊǊǎǈ ǈǍǎǈǎ
ǍǌǌǊǉǉǈǉǉ 3 ǉǊǌǎǋ ǈǌǑǌǊ
ǍǌǌǊǋǊǎǈǊ 3 ǈǋǊǏǎ ǈǍǎǎǋ
ǍǌǌǋǏǉǏǐǑ 3 ǈǊǌǋǈ ǈǎǎǊǐ
ǍǌǌǋǏǊǈǈǑ * ǈǐǎǉǐ ǉǊǊǈǑ
YǈǑǋ
ǍǌǌǋǑǉǌǍǎ 3 ǈǊǋǋǋ ǈǋǍǏǉ
ǍǌǌǋǑǉǎǏǈ * ǈǋǐǏǉ ǈǑǈǐǍ
ǍǌǌǌǉǉǏǋǋ 3 ǈǐǏǑǑ ǈǌǏǍǈ
ǍǌǌǌǋǉǉǏǊ 3 ǈǊǊǐǐ ǈǌǎǍǉ
Ǎǌǌǌǋǉǋǌǈ * ǈǍǐǏǎ ǉǋǊǍǍ
ǍǌǌǌǍǉǉǐǈ 3 ǈǏǋǌǌ ǈǋǑǊǑ
ǍǌǌǌǍǉǋǏǑ * ǈǑǈǌǋ ǈǏǍǌǋ
ǍǌǋǍǉǋǎǍǍ 3 ǈǊǋǎǑ ǈǍǐǊǈ
ǍǌǋǍǌǋǐǋǐ 3 ǈǋǈǋǊ ǈǍǊǋǏ
ǍǌǋǍǏǋǊǊǌ * ǈǍǏǐǊ ǉǈǎǌǎ
ǍǌǋǎǈǋǍǉǑ 3 ǈǏǊǋǎ ǈǎǌǋǌ
ǍǌǋǏǍǋǏǈǎ * ǉǑǏǏǊ ǊǈǏǌǏ
ǍǌǋǐǉǋǋǊǏ 3 ǋǑǑǊǍ ǈǌǍǑǏ
ǍǌǋǐǉǋǎǊǍ * ǎǉǎǈǈ ǈǐǐǋǌ
ǍǌǋǐǋǋǌǏǌ 3 ǋǐǏǋǈ ǈǌǌǎǈ
Ǎǌǋǐǋǋǎǐǐ * ǌǈǈǍǑ ǉǋǋǑǈ
ǍǌǋǐǍǋǍǋǉ 3 ǌǉǍǐǈ ǈǏǎǑǊ
ǍǌǋǐǏǋǌǊǉ 3 ǊǍǏǑǉ ǈǎǌǌǋ
ǍǌǋǐǏǋǐǋǑ * ǋǏǍǎǊ ǉǐǎǏǐ
ǍǌǋǐǑǊǐǏǍ 3 ǌǈǌǊǋ ǈǑǍǋǍ
ǍǌǋǑǉǊǍǐǏ 3 ǌǌǑǎǏ ǉǎǏǉǏ
ǍǌǋǑǉǋǋǈǎ 3 ǌǐǐǑǊ ǉǈǈǌǌ
ǍǌǋǑǉǋǍǑǎ 3 ǋǊǉǋǌ ǈǑǐǈǐ
ǍǌǋǑǉǋǏǉǉ 3 ǌǌǍǊǌ ǈǍǊǈǏ
ǍǌǋǑǋǊǑǎǑ 3 ǋǌǑǐǑ ǈǍǈǉǎ
ǍǌǋǑǋǋǍǑǌ * ǎǊǎǑǌ ǉǈǍǊǈ
ǍǌǌǈǑǋǉǈǑ 3 ǉǊǏǉǈ ǈǍǊǏǊ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǉǉǋǌǎǑ 3 ǈǈǎǏǏ ǈǍǍǊǏ
ǍǌǌǉǍǉǋǐǐ 3 ǈǎǑǑǎ ǈǌǐǍǑ
ǍǌǌǊǉǉǋǐǌ 3 ǈǍǑǈǍ ǈǌǋǈǎ
ǍǌǌǊǋǊǑǍǉ 3 ǈǋǉǑǌ ǈǍǏǎǏ
ǍǌǌǋǍǊǊǐǋ 3 ǈǍǌǌǉ ǈǏǐǉǈ
ǍǌǌǋǍǊǍǈǎ * ǈǌǌǎǌ ǉǍǍǍǑ
Yǉǈǋ
ǍǌǌǌǋǈǎǍǎ * ǉǈǎǊǑǉ ǉǉǌǌǊ
ǍǌǌǌǍǈǋǎǎ 3 ǌǏǈǑǋ ǈǍǍǍǍ
ǍǌǌǌǍǈǍǏǋ * ǐǑǍǈǊ ǈǑǉǌǎ
ǍǌǌǌǏǈǋǑǏ 3 ǌǎǋǈǍ ǈǍǌǎǊ
ǍǌǌǌǏǈǎǈǈ * ǐǎǐǋǎ ǈǎǐǋǏ
ǍǌǌǌǑǈǌǉǏ 3 ǋǍǌǑǏ ǈǌǈǏǍ
ǍǌǌǌǑǈǎǊǏ * ǏǋǊǌǍ ǈǐǊǎǈ
ǍǌǌǍǉǈǏǎǍ 3 ǊǏǑǋǎ ǈǍǈǈǑ
ǍǌǌǍǉǈǐǉǉ * ǌǈǎǈǐ ǉǍǈǈǍ
ǍǌǌǎǏǈǏǌǎ 3 ǊǑǉǎǉ ǈǑǉǐǐ
ǍǌǌǎǏǈǑǊǉ * ǍǑǉǑǌ ǈǑǍǈǐ
ǍǌǌǎǑǈǎǊǉ 3 ǊǑǊǎǑ ǈǌǉǐǌ
ǍǌǌǏǊǈǎǍǏ 3 ǊǊǊǈǐ ǈǌǊǎǋ
ǍǌǌǏǌǈǍǏǈ 3 ǊǍǋǐǉ ǈǍǋǉǏ
ǍǌǌǏǌǈǏǍǉ * ǋǈǏǋǉ ǉǌǎǋǑ
ǍǌǋǍǉǊǐǌǊ 3 ǈǋǊǌǍ ǈǎǈǊǑ
ǍǌǋǍǌǊǑǎǎ 3 ǈǉǋǉǐ ǈǌǊǏǍ
ǍǌǋǍǏǊǐǍǋ * ǉǊǈǏǋ ǈǏǉǑǊ
ǍǌǋǎǋǋǈǊǈ * ǈǉǍǏǈ ǉǑǍǋǌ
ǍǌǋǏǏǊǉǑǉ 3 ǈǎǑǈǉ ǈǎǈǋǋ
ǍǌǋǐǉǊǉǋǌ 3 ǌǐǋǎǊ ǈǍǐǐǑ
ǍǌǋǐǑǊǈǐǐ 3 ǉǈǋǋǊǉ ǈǌǏǍǍ
ǍǌǋǑǉǊǊǈǑ 3 ǊǉǋǌǊǏ ǈǐǐǌǈ
ǍǌǋǑǋǊǉǑǐ 3 ǊǌǊǋǈǎ ǈǑǎǈǐ
ǍǌǌǈǏǊǈǐǌ 3 ǊǌǉǋǌǊ ǈǏǍǎǎ
ǍǌǌǈǏǊǋǈǏ * ǊǍǉǊǐǍ ǉǐǋǎǑ
ǍǌǌǉǑǈǍǑǉ * ǉǌǎǌǑǊ ǈǏǉǋǍ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǊǋǉǑǑǊ 3 ǉǉǉǑǉǈ ǈǍǐǈǐ
ǍǌǌǋǏǉǌǍǉ 3 ǐǉǎǊǑ ǈǐǎǎǉ
ǍǌǌǋǏǉǎǎǈ * ǉǊǏǏǋǍ ǉǌǎǐǍ
ǍǌǌǌǉǈǋǌǍ 3 ǌǎǈǑǌ ǈǎǉǊǏ
ǍǌǌǌǉǈǍǏǎ * ǑǎǉǐǑ ǈǎǎǐǉ
ǍǌǌǌǋǈǌǈǍ 3 ǌǈǋǍǉ ǈǌǏǊǋ
YǉǈǏ
ǍǌǋǍǉǋǍǊǉ 3 ǈǈǑǈǌ ǈǍǑǈǏ
ǍǌǋǍǌǋǏǊǑ 3 ǈǌǑǊǋ ǈǍǈǑǊ
ǍǌǋǍǌǌǈǋǑ * ǈǋǈǌǉ ǉǈǍǌǐ
ǍǌǋǎǈǋǌǈǑ 3 ǈǐǍǋǏ ǈǍǎǑǑ
ǍǌǋǏǍǋǍǉǋ * ǈǈǈǊǊ ǉǐǉǏǑ
ǍǌǋǏǑǋǊǑǋ 3 ǈǋǋǏǑ ǈǐǌǌǍ
ǍǌǋǐǉǋǉǍǏ 3 ǉǉǌǋǎ ǈǏǑǎǍ
Ǎǌǋǐǉǋǌǌǈ * ǉǋǍǌǋ ǈǑǉǎǌ
ǍǌǋǐǋǋǋǍǍ 3 ǈǋǉǉǉ ǈǍǊǋǉ
ǍǌǋǐǋǋǍǉǈ * ǉǈǌǏǑ ǈǏǍǑǏ
ǍǌǋǐǍǋǍǏǊ * ǏǎǑǉǎ ǌǏǏǉǌ
ǍǌǋǐǍǋǍǑǎ * ǎǑǑǑǉ ǉǍǐǋǌ
ǍǌǋǐǏǋǉǏǊ 3 ǐǍǉǈǏ ǉǋǈǉǌ
ǍǌǋǐǏǋǌǎǏ * ǉǋǎǍǈǐ ǉǈǑǏǏ
ǍǌǋǐǑǋǈǈǏ 3 Ǌǋǈǎǉǎ ǈǑǋǑǋ
ǍǌǋǑǋǋǈǍǍ 3 ǎǉǋǏǏǈ ǈǍǑǑǉ
ǍǌǌǈǑǋǈǋǎ 3 ǉǊǊǌǑǎǌ ǈǎǏǈǋ
ǍǌǌǈǑǋǊǌǍ * ǉǈǌǍǊǉǑ ǉǉǏǈǎ
ǍǌǌǉǋǉǍǈǊ 3 ǉǈǑǏǐǏǎ ǈǑǌǍǏ
ǍǌǌǉǍǉǋǉǈ 3 ǑǑǐǏǎǊ ǈǎǊǎǐ
ǍǌǌǉǍǉǍǈǎ * ǐǍǈǌǏǊ ǉǈǎǐǊ
ǍǌǌǉǑǉǍǈǏ 3 ǐǉǏǊǉǏ ǈǌǑǍǑ
ǍǌǌǉǑǉǏǋǎ * ǎǎǊǑǏǑ ǈǐǋǋǏ
ǍǌǌǊǉǉǊǏǈ 3 ǏǌǋǐǈǑ ǈǎǏǎǋ
ǍǌǌǊǋǊǐǌǎ 3 ǎǏǌǎǉǍ ǈǎǏǌǏ
ǍǌǌǋǍǊǉǎǐ 3 ǌǐǉǌǑǎ ǈǐǌǈǍ
ǍǌǌǋǍǊǋǊǎ * Ǎǐǎǋǐǉ ǉǍǎǋǋ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǋǑǉǌǑǉ * Ǎǐǌǎǐǎ ǈǏǊǋǋ
ǍǌǌǌǉǉǎǊǉ 3 ǌǈǑǐǉǐ ǈǎǍǊǏ
Ǎǌǌǌǋǉǉǋǎ 3 ǋǐǌǊǈǍ ǈǎǍǐǑ
ǍǌǌǌǋǉǊǐǊ * ǍǋǍǉǌǑ ǉǋǉǋǋ
ǍǌǌǌǍǉǈǑǐ 3 ǋǌǏǉǌǈ ǈǌǑǌǊ
ǍǌǌǌǍǉǋǊǈ * ǌǑǍǍǑǎ ǉǈǉǎǌ
ǍǌǌǌǏǉǐǌǌ 3 ǋǉǊǋǏǎ ǈǌǐǑǉ
ǍǌǌǌǑǉǐǋǑ 3 ǊǐǏǊǊǊ ǈǍǐǏǐ
ǍǌǌǍǋǉǐǌǐ 3 ǊǊǌǎǋǋ ǉǌǐǈǈ
ǍǌǌǎǌǉǍǎǉ 3 ǉǎǎǍǍǉ ǈǎǍǏǑ
ǍǌǌǎǌǉǍǑǑ * ǊǉǈǏǈǊ ǈǐǌǋǎ
ǍǌǌǎǑǉǊǊǋ 3 ǉǍǎǏǋǑ ǈǌǌǋǑ
ǍǌǌǎǑǉǊǑǋ * ǉǑǍǑǏǏ ǈǏǎǐǈ
ZǉǊǍ
ǍǌǋǍǉǋǋǋǐ 3 ǈǉǊǏǈ ǈǎǍǍǐ
ǍǌǋǍǌǋǌǏǐ 3 ǈǈǏǌǈ ǈǍǈǐǏ
ǍǌǋǍǌǋǑǏǑ * ǈǎǑǎǊ ǈǑǉǊǎ
ǍǌǋǎǈǋǊǉǐ 3 ǈǍǍǈǐ ǈǑǌǉǍ
Ǎǌǋǎǋǋǌǈǉ * ǉǉǌǉǑ ǉǈǏǑǍ
Ǎǌǋǎǋǋǐǈǋ 3 ǈǋǋǍǍ ǈǎǊǏǎ
ǍǌǋǏǍǋǈǏǑ 3 ǈǎǋǍǎ ǉǊǈǏǊ
ǍǌǋǏǑǊǏǑǋ 3 ǈǍǋǊǌ ǈǏǏǌǌ
ǍǌǋǏǑǋǉǎǌ * ǊǋǑǋǉ ǉǎǉǏǐ
ǍǌǋǐǉǊǏǌǈ 3 ǈǈǑǐǐ ǈǍǌǋǎ
ǍǌǋǐǋǊǐǏǋ 3 ǈǉǋǎǊ ǈǍǍǎǐ
ǍǌǋǐǋǋǈǑǋ * ǈǋǏǈǋ ǈǏǈǏǐ
ǍǌǋǐǏǊǎǑǎ 3 ǈǌǌǏǊ ǈǎǋǎǑ
ǍǌǋǐǏǋǉǈǊ * ǍǋǈǊǋ ǊǌǊǈǌ
ǍǌǋǐǑǊǏǍǎ * ǊǐǑǑǈ ǉǑǎǏǑ
ǍǌǋǑǉǋǉǐǐ 3 Ǌǌǉǐǐ ǈǑǍǍǋ
ǍǌǋǑǋǊǎǊǊ 3 ǋǌǌǎǋ ǈǎǉǋǎ
ǍǌǌǈǏǊǐǑǈ 3 ǊǎǌǍǏǐ ǉǈǈǉǉ
ǍǌǌǈǑǊǌǋǑ 3 ǊǏǍǎǋǋ ǈǌǋǑǏ
ǍǌǌǈǑǊǎǊǏ * ǋǊǏǑǊǍ ǈǏǏǍǐ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǉǍǈǑǊǈ * ǋǍǑǉǌǌ ǈǑǋǋǏ
ǍǌǌǉǏǈǐǉǏ 3 ǊǎǌǑǍǍ ǈǌǊǉǋ
ǍǌǌǉǏǉǉǑǋ * ǋǊǏǋǑǍ ǈǎǐǌǍ
ǍǌǌǉǑǈǎǍǍ 3 ǊǎǋǍǑǐ ǈǌǎǋǈ
ǍǌǌǉǑǈǐǑǐ * ǋǋǐǋǐǍ ǈǎǎǍǊ
ǍǌǌǊǉǈǐǍǈ 3 ǊǌǍǌǊǊ ǈǎǉǈǈ
ǍǌǌǊǋǊǌǑǏ 3 ǊǉǏǌǌǐ ǈǏǍǐǋ
ǍǌǌǋǍǉǐǈǐ 3 ǉǊǌǌǋǌ ǈǐǌǌǈ
ǍǌǌǋǍǊǈǋǌ * ǉǏǋǏǎǍ ǉǎǏǐǑ
ǍǌǌǋǑǈǑǑǑ 3 ǉǉǌǎǎǍ ǈǋǐǉǈ
ǍǌǌǋǑǉǊǉǋ * ǉǌǉǍǌǊ ǈǏǋǉǊ
Ǎǌǌǌǉǉǐǌǐ 3 ǑǎǍǋǏ ǈǎǏǏǏ
ǍǌǌǍǉǉǈǎǐ 3 ǎǊǑǉǈ ǈǏǑǎǉ
ǍǌǌǍǉǉǉǈǋ * ǉǋǈǎǑǑ ǉǉǑǎǎ
ǍǌǌǍǋǈǐǑǉ 3 ǎǌǉǈǎ ǉǌǉǈǑ
ZǉǊǏ
ǍǌǋǍǉǋǍǐǍ 3 ǉǉǈǋǌ ǈǎǍǊǑ
ǍǌǋǍǌǋǏǎǏ 3 ǉǊǍǌǐ ǈǍǊǊǍ
ǍǌǋǍǌǌǉǊǈ * ǉǋǌǏǋ ǉǑǎǎǏ
Ǎǌǋǎǈǋǌǌǐ 3 ǈǈǎǌǉ ǈǏǎǋǊ
ǍǌǋǏǍǋǍǐǈ * ǉǈǈǎǍ ǉǑǊǈǏ
ǍǌǋǐǉǋǊǌǍ 3 ǈǏǋǎǐ ǈǏǈǑǌ
ǍǌǋǐǉǋǍǈǎ * ǉǍǊǏǋ ǈǐǍǋǎ
ǍǌǋǐǋǋǋǑǏ 3 ǈǏǏǈǎ ǈǌǌǋǍ
ǍǌǋǐǋǋǍǎǑ * ǉǎǎǈǈ ǈǏǏǌǋ
ǍǌǋǐǍǋǌǉǑ 3 ǈǌǋǎǑ ǈǏǍǎǊ
ǍǌǋǐǏǋǊǍǌ 3 ǊǌǏǉǊ ǈǎǋǎǏ
ǍǌǋǐǏǋǏǊǋ * ǉǏǍǏǋ ǈǑǋǈǎ
ǍǌǋǑǉǋǎǏǊ 3 ǍǍǌǋǋ ǈǍǐǋǑ
ǍǌǋǑǋǋǈǉǊ 3 ǏǎǉǊǐ ǈǌǑǎǋ
ǍǌǌǈǑǋǈǏǌ 3 ǉǉǉǏǈǈ ǈǍǈǎǎ
ǍǌǌǈǑǋǋǈǍ * ǉǉǌǏǋǑ ǉǉǍǏǋ
ǍǌǌǉǉǋǌǊǉ 3 ǐǐǑǉǌ ǈǎǊǈǎ
ǍǌǌǉǋǉǊǎǑ * ǉǋǊǍǉǐ ǉǑǍǋǑ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǉǍǉǋǍǊ 3 ǐǐǎǏǌ ǈǍǍǏǑ
ǍǌǌǉǍǉǍǎǏ * ǉǉǈǏǑǉ ǈǑǌǉǉ
ǍǌǌǉǏǉǏǏǍ 3 ǑǊǌǍǑ ǈǌǋǉǋ
ǍǌǌǉǑǉǍǌǋ 3 ǏǑǐǑǈ ǈǌǈǐǋ
ǍǌǌǊǉǉǋǉǌ 3 ǏǉǋǍǈ ǈǌǐǑǋ
ǍǌǌǊǉǉǎǊǎ * ǐǍǋǈǑ ǈǐǏǑǋ
ǍǌǌǊǋǊǐǐǉ 3 ǋǍǉǏǋ ǈǑǉǈǋ
ǍǌǌǋǍǊǊǉǈ 3 ǊǉǈǊǑ ǈǐǍǍǍ
ǍǌǌǋǍǊǋǐǐ * ǋǌǎǊǌ ǉǍǋǉǋ
ǍǌǌǋǑǉǋǐǍ 3 ǊǊǎǈǍ ǈǌǈǈǉ
ǍǌǌǋǑǉǍǍǊ * ǍǌǎǑǎ ǈǑǌǈǋ
Ǎǌǌǌǉǉǎǎǈ 3 ǋǊǐǑǍ ǈǌǑǏǎ
ǍǌǌǌǑǉǐǈǌ 3 ǉǌǉǉǍ ǈǌǐǈǏ
ǍǌǌǍǉǉǐǍǏ 3 ǉǍǌǎǉ ǈǏǋǐǈ
Zǉǋǌ
ǍǌǋǍǉǊǐǏǏ 3 ǈǍǌǍǊ ǈǐǊǎǋ
ǍǌǋǍǌǋǈǈǌ 3 ǈǈǍǎǉ ǈǎǏǉǊ
ǍǌǋǍǏǊǑǉǌ * ǉǑǈǋǉ ǉǈǍǌǑ
ǍǌǋǏǑǊǊǌǏ * ǉǉǏǎǎ ǉǊǈǍǍ
ǍǌǋǐǉǊǉǏǉ 3 ǈǐǋǉǈ ǈǍǑǌǊ
ǍǌǋǐǋǊǈǌǍ 3 ǈǉǏǌǋ ǈǎǉǑǑ
ǍǌǋǐǋǊǌǌǐ * ǈǈǍǈǌ ǉǊǑǍǌ
ǍǌǋǐǑǊǈǉǋ 3 ǈǉǈǊǊ ǈǎǊǉǍ
ǍǌǌǈǏǊǋǎǎ 3 ǊǉǋǍǈ ǈǑǋǈǌ
ǍǌǌǈǑǊǉǋǍ * ǊǏǈǊǐǊ ǈǑǌǈǐ
ǍǌǌǉǍǈǋǊǏ 3 ǊǊǐǎǑǊ ǉǈǌǍǎ
ǍǌǌǉǍǈǌǎǎ * ǊǏǊǐǊǋ ǉǉǎǎǉ
ǍǌǌǉǏǈǋǌǑ 3 ǊǌǐǎǌǍ ǈǐǋǍǋ
ǍǌǌǉǏǈǍǉǑ * ǊǏǌǋǐǑ ǉǈǐǌǋ
ǍǌǌǉǑǈǋǋǉ 3 ǊǉǐǑǈǐ ǈǍǐǎǐ
ǍǌǌǉǑǈǋǏǉ * ǊǏǏǐǍǎ ǈǐǐǑǋ
ǍǌǌǊǉǈǊǎǈ 3 ǊǈǏǑǊǋ ǈǍǏǐǎ
ǍǌǌǊǉǈǎǏǌ * ǊǍǑǏǋǌ ǉǊǌǊǈ
ǍǌǌǊǋǉǊǑǌ 3 Ǌǈǌǋǎǎ ǈǏǎǑǑ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǋǍǉǉǌǐ 3 ǉǑǊǐǑǎ ǈǐǋǊǈ
ǍǌǌǋǍǉǊǑǉ * ǉǍǊǋǎǈ ǉǑǋǐǑ
ǍǌǌǋǑǈǋǋǏ 3 ǏǑǏǈǎ ǈǑǌǏǊ
ǍǌǌǋǑǈǌǑǍ * ǉǍǊǎǉǎ ǈǐǊǏǌ
ǍǌǌǍǉǈǌǈǏ 3 ǎǋǐǈǏ ǉǌǉǊǑ
ǍǌǌǍǉǈǍǉǏ * ǍǏǊǐǌ ǉǏǏǎǌ
Zǉǋǎ
ǍǌǋǍǉǋǎǊǈ 3 ǉǋǍǊǈ ǈǍǐǈǊ
ǍǌǋǍǌǋǐǈǋ 3 ǈǍǎǊǌ ǈǌǎǐǍ
ǍǌǋǍǏǋǉǎǉ * ǈǍǎǉǊ ǈǑǑǍǋ
Ǎǌǋǎǈǋǌǐǋ 3 ǉǋǊǎǏ ǈǎǈǌǐ
ǍǌǋǏǍǋǎǋǑ * ǈǎǑǑǎ ǉǐǍǍǊ
ǍǌǋǐǉǋǊǐǊ 3 ǈǏǏǍǑ ǈǍǐǑǌ
ǍǌǋǐǉǋǍǎǎ * ǈǏǐǐǎ ǉǈǈǎǏ
Ǎǌǋǐǋǋǌǋǋ 3 ǈǎǏǊǎ ǈǌǋǉǐ
ǍǌǋǐǋǋǎǊǑ * ǉǏǊǏǎ ǉǉǏǐǐ
ǍǌǋǐǍǋǌǑǎ 3 ǈǎǌǑǊ ǈǏǐǑǐ
ǍǌǋǐǏǋǋǐǏ 3 ǈǐǈǉǌ ǈǍǑǏǌ
ǍǌǋǐǏǋǏǐǉ * ǊǊǑǋǈ ǉǉǑǑǍ
ǍǌǋǐǑǋǉǊǍ 3 ǈǍǊǌǌ ǈǑǎǉǋ
ǍǌǋǑǉǊǎǊǍ 3 ǉǉǏǈǊ ǈǎǍǋǑ
ǍǌǋǑǉǋǎǋǌ 3 ǈǌǏǑǎ ǈǍǋǏǊ
ǍǌǋǑǋǋǉǏǊ 3 ǉǌǑǐǍ ǈǌǐǈǊ
ǍǌǋǑǋǋǍǋǈ * ǊǐǈǍǍ ǈǐǐǍǏ
ǍǌǌǈǏǋǋǉǉ 3 ǍǑǎǎǎ ǉǊǏǌǈ
ǍǌǌǈǑǋǉǌǌ 3 Ǎǎǌǐǋ ǈǍǐǍǈ
ǍǌǌǈǑǋǌǋǈ * ǐǐǍǑǌ ǉǈǎǎǎ
ǍǌǌǉǉǋǍǈǍ 3 ǎǏǊǌǊ ǈǏǌǏǊ
Ǎǌǌǉǋǉǎǉǋ 3 ǍǋǏǌǊ ǈǎǏǑǋ
ǍǌǌǉǍǉǌǏǈ 3 ǌǏǉǌǊ ǈǌǐǏǍ
ǍǌǌǉǏǉǐǉǈ 3 ǌǐǉǎǋ ǈǋǑǐǍ
ǍǌǌǉǑǉǌǌǍ * Ǐǈǎǌǉ ǈǎǌǐǎ
ǍǌǌǉǑǉǍǐǎ 3 ǌǌǏǏǊ ǈǋǐǍǎ
ǍǌǌǊǉǉǋǌǑ 3 ǌǊǏǎǋ ǈǌǏǊǎ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǊǋǊǑǉǎ 3 ǌǑǏǏǏ ǈǎǏǊǏ
ǍǌǌǊǋǋǊǑǈ * ǍǋǏǋǈ ǉǏǈǐǑ
ǍǌǌǋǍǊǊǌǍ 3 ǉǈǎǐǌ ǈǑǈǋǉ
ǍǌǌǋǍǊǌǌǐ * ǌǋǈǐǈ ǉǏǈǐǍ
ǍǌǌǋǑǉǌǊǉ 3 ǊǐǍǉǍ ǈǋǑǏǊ
ǍǌǌǋǑǉǎǉǈ * ǋǑǊǋǌ ǈǏǏǊǌ
ǍǌǌǌǉǉǎǑǎ 3 ǉǌǎǈǍ ǈǌǏǍǌ
ǍǌǌǌǋǉǏǉǑ 3 ǉǌǌǐǑ ǈǍǏǍǈ
ǍǌǌǌǍǉǊǐǎ 3 ǊǌǉǑǌ ǈǋǐǋǌ
ǍǌǌǌǍǉǍǍǍ * ǉǐǏǉǌ ǉǋǍǈǋ
ǍǌǌǌǏǉǏǍǉ 3 ǉǎǌǈǑ ǈǌǊǈǏ
ǍǌǌǌǏǉǏǐǎ * ǋǊǏǉǌ ǉǈǍǌǎ
ǍǌǌǌǑǉǎǍǋ 3 ǉǋǐǊǋ ǈǌǑǉǏ
ǍǌǌǌǑǉǏǌǈ * ǌǈǋǎǑ ǈǐǍǉǉ
ǍǌǌǍǉǉǏǍǑ 3 ǊǋǏǋǍ ǈǑǍǑǍ
ǍǌǌǍǋǉǏǍǋ 3 ǉǌǈǐǉ ǉǌǈǍǐ
ǍǌǌǍǋǉǏǐǐ * ǈǏǌǋǋ ǊǏǏǏǉ
Ǎǌǌǎǌǉǎǎǉ 3 ǉǊǋǈǌ ǈǍǐǑǊ
ǍǌǌǎǌǉǎǑǍ * ǉǍǍǈǊ ǈǑǋǉǋ
ǍǌǌǎǑǉǊǍǐ 3 ǈǍǈǑǋ ǈǋǍǌǉ
ǍǌǌǎǑǉǋǍǉ * ǉǎǌǈǊ ǈǏǈǏǎ
ǍǌǌǏǊǉǐǏǋ 3 ǈǎǉǊǈ ǈǎǎǐǋ
ǍǌǌǏǌǊǈǈǈ 3 ǈǋǐǉǋ ǉǊǌǈǈ
ZǉǋǏ
ǍǌǋǍǉǊǑǍǋ 3 ǈǊǐǍǉ ǈǍǑǑǌ
ǍǌǋǍǌǋǈǏǎ 3 ǉǈǏǊǏ ǈǍǍǎǈ
ǍǌǋǍǏǋǈǋǋ * ǉǊǏǊǍ ǉǈǋǐǋ
ǍǌǋǎǈǊǐǐǌ 3 ǈǏǋǏǎ ǉǏǋǊǍ
ǍǌǋǏǑǊǉǈǉ 3 ǉǏǈǎǉ ǉǈǈǍǉ
ǍǌǋǏǑǊǋǎǎ * ǈǍǈǏǉ ǉǊǉǉǐ
ǍǌǋǐǋǊǊǑǑ 3 ǈǐǋǈǈ ǈǍǍǐǎ
ǍǌǋǐǋǊǍǏǊ * ǉǋǌǎǊ ǈǐǍǍǏ
ǍǌǋǐǑǊǉǊǌ 3 ǈǊǐǍǉ ǈǐǌǋǑ
ǍǌǋǑǋǊǊǍǐ 3 ǈǑǏǐǈ ǈǍǍǈǎ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǈǑǊǈǍǋ 3 ǉǋǐǎǊǋ ǈǌǏǋǊ
ǍǌǌǈǑǊǊǍǉ * ǉǍǋǍǎǊ ǈǑǋǏǊ
ǍǌǌǉǍǈǋǑǎ 3 ǉǐǐǐǋǎ ǈǍǑǎǑ
ǍǌǌǉǍǈǍǑǉ * ǊǊǐǏǐǌ ǉǋǊǐǋ
ǍǌǌǉǑǈǊǈǑ 3 ǊǉǐǑǏǏ ǈǍǊǐǍ
ǍǌǌǊǉǈǋǋǍ 3 ǊǈǏǐǉǈ ǈǍǌǉǊ
ǍǌǌǊǋǉǎǐǋ 3 ǉǑǋǍǎǐ ǈǐǋǏǍ
ǍǌǌǋǍǉǊǉǑ 3 ǉǊǋǈǊǊ ǈǐǊǊǌ
ǍǌǌǋǍǉǌǉǈ * ǉǐǉǊǐǏ ǉǌǑǈǑ
ǍǌǌǋǑǈǌǉǏ 3 ǉǉǊǋǑǌ ǈǏǋǑǍ
ǍǌǌǋǑǈǎǊǎ * ǉǍǈǍǏǉ ǈǏǐǊǈ
Ǎǌǌǌǉǈǋǐǐ 3 ǉǈǍǊǈǋ ǈǌǏǑǐ
Ǎǌǌǌǉǈǎǌǉ * ǉǌǏǏǉǍ ǈǏǑǈǐ
Ǎǌǌǌǋǈǋǎǈ 3 ǐǎǎǊǋ ǈǏǈǌǈ
ǍǌǌǌǋǈǍǑǊ * ǉǌǈǏǑǌ ǈǑǏǏǎ
ǍǌǌǌǍǈǍǉǌ * ǉǊǏǍǈǍ ǈǏǍǑǑ
ǍǌǌǌǏǈǋǎǈ 3 ǏǊǋǏǊ ǈǌǏǉǌ
ǍǌǌǌǏǈǍǌǊ * ǉǋǈǉǉǌ ǈǎǐǏǊ
ǍǌǌǌǑǈǋǏǑ 3 ǎǈǊǎǈ ǈǍǎǌǋ
ǍǌǌǌǑǈǍǍǐ * ǉǉǑǌǎǏ ǈǏǑǏǐ
ǍǌǌǍǉǈǎǎǑ 3 ǍǌǏǎǎ ǈǑǑǍǉ
ǍǌǌǍǉǈǏǈǌ * ǉǊǊǈǐǉ ǉǌǋǌǊ
ǍǌǌǎǌǈǍǋǉ 3 ǋǈǍǐǑ ǈǌǎǎǐ
ǍǌǌǎǌǈǏǋǑ * ǏǏǎǏǎ ǈǐǉǐǏ
ǍǌǌǎǏǈǏǐǉ 3 ǊǍǌǑǏ ǈǌǌǉǋ
ǍǌǌǎǏǈǑǏǋ * ǐǈǌǌǍ ǉǈǐǏǏ
ǍǌǌǎǑǈǎǍǏ 3 ǊǍǑǐǈ ǈǋǑǐǈ
ǍǌǌǏǊǈǎǑǋ 3 ǊǏǐǉǏ ǈǎǈǎǑ
ǍǌǌǏǌǈǎǐǈ 3 ǊǌǐǈǊ ǈǐǋǊǈ
ǍǌǌǏǌǈǐǈǑ * ǌǏǏǌǌ ǉǌǍǑǎ
ZǉǌǊ
ǍǌǌǌǏǉǏǐǎ * ǍǎǋǍǐ ǈǑǈǏǉ
ǍǌǌǌǑǉǎǍǋ 3 ǊǌǏǍǋ ǈǌǎǋǐ
ǍǌǌǌǑǉǏǌǈ * ǏǊǉǎǈ ǈǏǑǉǌ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǍǋǉǏǍǋ 3 ǋǏǊǑǈ ǉǉǉǋǈ
ǍǌǌǍǋǉǏǐǐ * ǈǐǏǌǈ ǊǏǎǐǎ
Ǎǌǌǎǌǉǎǎǉ 3 ǈǎǊǉǎ ǈǍǎǉǋ
ǍǌǌǎǌǉǎǑǍ * ǋǈǌǊǋ ǈǐǉǏǑ
ǍǌǌǎǑǉǊǍǐ 3 ǉǉǏǉǋ ǈǋǏǎǏ
ǍǌǌǎǑǉǋǍǉ * ǋǌǍǈǎ ǈǏǊǏǉ
ǍǌǌǏǊǉǐǏǋ 3 ǉǉǑǋǋ ǈǏǉǊǍ
ǍǌǌǏǌǊǈǈǈ 3 ǈǏǊǐǎ ǉǉǎǍǉ
ǍǌǋǍǉǋǎǊǈ 3 ǈǊǐǉǎ ǈǍǎǑǈ
ǍǌǋǍǌǋǐǈǋ 3 ǉǌǉǉǏ ǈǌǍǑǈ
ǍǌǋǍǌǌǉǏǐ * ǈǊǐǍǈ ǋǎǊǊǌ
ǍǌǋǍǏǋǉǎǉ * ǈǍǈǋǌ ǉǊǉǉǉ
Ǎǌǋǎǈǋǌǐǋ 3 ǈǍǈǊǑ ǈǎǈǊǉ
ǍǌǋǏǍǋǎǋǑ * ǈǍǎǋǐ ǉǑǈǈǑ
ǍǌǋǐǉǋǊǐǊ 3 ǈǈǏǐǋ ǈǍǑǑǈ
ǍǌǋǐǉǋǍǎǎ * ǉǉǋǋǏ ǈǐǏǐǊ
Ǎǌǋǐǋǋǌǋǋ 3 ǈǉǐǑǌ ǈǌǊǐǈ
ǍǌǋǐǋǋǎǊǑ * ǈǏǋǉǉ ǉǈǌǉǈ
ǍǌǋǐǍǋǌǑǎ 3 ǈǐǑǋǌ ǈǐǉǈǑ
ǍǌǋǐǏǋǋǐǏ 3 ǉǈǌǊǊ ǈǍǌǋǈ
ǍǌǋǐǏǋǏǐǉ * ǈǌǑǏǎ ǉǉǏǊǊ
ǍǌǋǐǑǋǉǊǍ 3 ǈǎǈǈǏ ǈǑǍǐǏ
ǍǌǋǐǑǋǊǋǍ * ǈǋǌǊǊ ǊǈǑǋǎ
ǍǌǋǑǉǊǎǊǍ 3 ǈǈǌǊǑ ǈǍǐǏǐ
ǍǌǋǑǉǋǎǋǌ 3 ǈǊǎǏǎ ǈǍǈǐǉ
ǍǌǋǑǋǋǉǏǊ 3 ǈǎǏǋǊ ǈǌǌǑǏ
ǍǌǋǑǋǋǍǋǈ * ǉǊǎǑǍ ǉǈǈǉǌ
ǍǌǌǈǏǋǋǉǉ 3 ǌǎǑǎǑ ǉǊǍǊǌ
ǍǌǌǈǑǋǉǌǌ 3 ǍǏǈǊǐ ǈǍǍǐǊ
ǍǌǌǈǑǋǌǋǈ * ǏǑǈǎǌ ǈǑǐǑǑ
ǍǌǌǉǉǋǍǈǍ 3 ǏǑǍǋǌ ǈǎǐǏǈ
Ǎǌǌǉǋǉǎǉǋ 3 ǐǎǌǎǎ ǈǏǈǌǑ
ǍǌǌǉǍǉǌǏǈ 3 ǐǎǋǉǑ ǈǌǍǉǊ
ǍǌǌǉǏǉǐǉǈ 3 ǑǎǈǋǑ ǈǋǎǑǊ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǉǑǉǍǐǎ 3 ǑǋǑǐǉ ǈǋǎǑǈ
ǍǌǌǊǉǉǋǌǑ 3 ǑǍǈǊǌ ǈǌǐǏǊ
ǍǌǌǊǉǉǍǎǍ * ǉǋǈǉǍǑ ǈǍǍǏǉ
ǍǌǌǊǋǊǑǉǎ 3 ǉǈǉǋǎǐ ǈǏǍǎǏ
ǍǌǌǊǋǋǊǑǈ * ǉǈǋǍǌǊ ǉǍǏǌǉ
ǍǌǌǋǍǊǊǌǍ 3 ǎǋǉǉǌ ǈǏǍǏǉ
ǍǌǌǋǍǊǌǌǐ * ǉǉǌǊǉǉ ǉǍǎǊǉ
ǍǌǌǋǑǉǌǊǉ 3 ǎǊǉǎǉ ǈǋǏǉǋ
ǍǌǌǋǑǉǎǉǈ * ǎǐǐǌǈ ǈǐǏǌǍ
ǍǌǌǌǉǉǎǑǎ 3 ǌǏǈǊǈ ǈǌǐǈǎ
ǍǌǌǌǋǉǏǉǑ 3 ǌǐǏǈǐ ǈǎǈǊǐ
ǍǌǌǌǍǉǊǐǎ 3 ǊǐǐǊǎ ǈǌǐǋǌ
ǍǌǌǌǍǉǍǍǍ * ǐǑǑǍǈ ǉǋǉǎǐ
ǍǌǌǌǏǉǏǍǉ 3 ǋǍǑǎǏ ǈǌǉǌǎ
Zǉǌǋ
ǍǌǋǍǉǋǉǉǑ 3 ǉǈǐǉǊ ǈǍǎǌǑ
ǍǌǋǍǉǋǏǌǑ * ǈǍǈǏǈ ǉǉǎǑǊ
ǍǌǋǍǌǋǉǐǐ 3 ǈǍǌǊǉ ǈǎǍǍǍ
Ǎǌǋǎǈǋǎǉǎ * ǉǐǊǑǊ ǉǎǐǊǌ
ǍǌǋǏǏǊǏǉǎ 3 ǈǈǊǉǌ ǈǍǊǋǊ
ǍǌǋǏǏǊǑǍǍ * ǈǊǈǑǏ ǈǑǐǍǍ
ǍǌǋǏǑǊǐǏǋ 3 ǈǏǉǎǈ ǈǑǎǈǑ
ǍǌǋǏǑǋǊǊǌ * ǈǐǌǌǐ ǉǏǐǏǎ
ǍǌǋǐǉǊǍǌǊ 3 ǉǊǉǎǋ ǈǌǍǎǌ
ǍǌǋǐǉǊǐǍǉ * ǉǑǑǎǐ ǉǊǏǈǏ
ǍǌǋǐǋǋǊǋǋ 3 ǈǌǎǌǐ ǈǌǍǑǌ
ǍǌǋǐǏǊǏǋǊ * ǉǋǑǍǌ ǉǋǉǋǑ
ǍǌǋǑǉǊǋǑǋ 3 ǋǈǊǐǋ ǉǌǉǎǑ
ǍǌǋǑǋǊǎǎǌ 3 ǏǍǏǐǐ ǈǍǐǊǊ
ǍǌǌǈǏǊǌǐǊ 3 ǉǊǑǎǉǐ ǈǎǏǑǌ
ǍǌǌǈǏǊǎǌǍ * ǉǌǏǑǍǊ ǉǍǑǈǋ
ǍǌǌǉǉǊǎǍǌ 3 ǉǉǍǎǌǈ ǈǌǍǏǈ
ǍǌǌǉǉǊǐǉǐ * ǉǋǌǊǐǉ ǈǐǈǈǏ
ǍǌǌǉǍǉǉǎǊ 3 ǉǈǋǐǐǋ ǈǌǐǍǏ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǉǏǉǈǉǈ * ǉǉǍǍǑǍ ǈǏǍǈǏ
ǍǌǌǉǑǈǏǋǊ 3 ǐǐǑǋǊ ǈǌǌǈǎ
ǍǌǌǉǑǉǈǍǌ * ǉǉǎǑǎǍ ǈǎǋǋǈ
ǍǌǌǊǉǈǑǏǎ 3 ǐǉǋǋǍ ǈǍǈǐǏ
ǍǌǌǊǉǉǈǐǉ * ǉǉǉǑǋǍ ǈǐǋǎǍ
ǍǌǌǊǋǊǍǎǏ 3 ǎǑǈǐǉ ǈǎǑǐǋ
ǍǌǌǊǋǊǎǏǉ * ǉǉǎǐǌǋ ǉǉǑǌǑ
ǍǌǌǋǍǊǈǑǍ 3 ǉǊǍǌǐ ǈǑǊǈǈ
ǍǌǌǋǏǉǏǍǌ 3 ǉǐǉǊǊ ǈǐǈǋǊ
ǍǌǌǋǏǉǑǌǑ * Ǐǎǉǉǋ ǉǊǑǑǊ
ǍǌǌǋǑǉǊǏǍ 3 ǊǊǊǎǐ ǈǌǋǑǎ
ǍǌǌǌǉǈǏǑǍ 3 ǊǐǏǑǐ ǈǌǑǈǑ
ǍǌǌǌǉǉǈǍǌ * ǎǊǌǋǋ ǈǑǈǐǉ
ǍǌǌǌǋǈǑǈǐ 3 ǊǋǉǐǏ ǈǏǐǋǏ
ǍǌǌǌǋǉǈǏǍ * ǍǑǐǑǍ ǉǈǏǋǏ
ǍǌǌǌǍǈǐǏǐ 3 ǊǐǏǊǑ ǈǍǉǉǈ
ǍǌǌǌǍǉǈǌǈ * ǍǊǍǐǎ ǈǑǍǊǈ
ǍǌǌǌǏǉǉǍǉ 3 ǉǊǍǉǌ ǈǌǏǍǉ
ǍǌǌǌǑǉǈǊǌ 3 ǉǎǈǐǐ ǈǌǎǌǐ
ǍǌǌǌǑǉǈǎǉ * ǍǑǌǋǊ ǈǏǊǎǌ
ǍǌǌǍǉǉǉǎǉ 3 ǈǎǑǑǏ ǈǐǉǋǋ
ǍǌǌǍǉǉǉǑǎ * ǌǍǋǍǍ ǉǊǋǐǎ
ǍǌǌǍǋǉǉǉǋ 3 ǈǑǉǊǑ ǉǍǎǉǊ
ǍǌǌǍǋǉǉǍǈ * ǈǉǈǏǌ ǋǋǌǍǎ
ǍǌǌǎǌǈǐǈǍ 3 ǈǈǍǈǋ ǈǌǌǏǈ
ǍǌǌǎǌǈǐǌǊ * ǋǋǈǋǉ ǈǐǊǍǊ
ǍǌǌǎǏǉǈǋǐ 3 ǈǏǍǍǑ ǈǌǑǈǍ
ǍǌǌǎǏǉǊǍǉ * ǊǑǐǍǎ ǈǐǑǌǉ
ǍǌǌǎǑǉǈǊǋ 3 ǈǏǋǊǊ ǈǋǎǌǏ
ǍǌǌǏǊǈǐǐǍ 3 ǈǉǐǑǍ ǈǍǈǐǎ
ǍǌǌǏǊǉǊǉǐ * ǉǎǌǉǍ ǈǐǏǌǋ
ǍǌǌǏǌǉǉǎǌ 3 ǈǌǐǈǍ ǈǍǉǐǋ
ZǉǌǍ
ǍǌǋǍǉǊǏǏǋ 3 ǈǊǎǌǈ ǈǌǉǍǌ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǋǍǏǊǎǑǑ * ǈǋǑǈǌ ǉǈǈǐǌ
ǍǌǋǎǈǊǎǐǏ 3 ǈǈǉǋǎ ǉǉǏǎǈ
ǍǌǋǎǋǊǐǊǎ * ǋǋǈǊǋ ǋǈǏǑǎ
ǍǌǋǏǏǊǉǉǑ 3 ǈǊǏǋǊ ǈǍǋǋǋ
ǍǌǋǐǉǊǈǈǑ 3 ǈǈǏǏǎ ǈǍǋǍǏ
ǍǌǋǐǑǊǈǍǈ 3 ǈǊǎǑǊ ǈǏǉǑǊ
ǍǌǌǈǏǊǈǉǉ 3 ǏǏǉǎǌ ǈǎǌǉǈ
ǍǌǌǉǉǊǈǋǈ 3 ǑǐǍǉǌ ǈǋǑǍǍ
ǍǌǌǉǉǊǊǊǐ * ǉǉǏǎǈǎ ǈǏǐǏǐ
ǍǌǌǉǏǈǋǉǋ 3 ǑǑǐǐǊ ǈǍǌǏǎ
ǍǌǌǉǏǈǌǊǈ * ǉǈǍǈǉǉ ǈǐǌǉǈ
ǍǌǌǉǑǈǊǐǐ 3 ǉǉǎǍǍǑ ǈǌǐǌǎ
ǍǌǌǉǑǈǍǋǈ * ǉǊǑǏǍǐ ǈǏǈǉǋ
ǍǌǌǊǉǈǌǏǋ 3 ǉǈǐǏǊǋ ǈǍǋǋǑ
ǍǌǌǊǋǊǈǋǊ 3 ǉǉǑǐǌǌ ǈǑǐǍǑ
ǍǌǌǊǋǊǉǌǐ * ǉǉǏǈǈǉ ǊǊǍǊǌ
ǍǌǌǋǍǉǍǊǎ 3 ǏǎǎǊǑ ǈǐǌǊǊ
ǍǌǌǋǏǉǋǐǈ 3 ǏǌǐǍǐ ǈǍǑǋǋ
ǍǌǌǋǏǉǍǌǌ * ǏǏǏǑǍ ǉǋǋǍǌ
ǍǌǌǋǑǈǏǌǐ 3 ǎǍǋǌǍ ǈǌǑǌǏ
ǍǌǌǌǉǈǌǊǋ 3 ǍǌǎǎǑ ǈǍǉǎǑ
ǍǌǌǌǉǈǎǑǑ * ǐǐǌǎǏ ǈǏǐǉǐ
ǍǌǌǍǉǈǍǏǎ 3 ǊǏǑǐǍ ǉǉǊǌǊ
ǍǌǌǍǋǈǌǈǈ 3 ǋǋǋǈǎ ǊǌǊǋǈ
ZǉǍǉ
ǍǌǋǍǉǋǉǑǉ 3 ǈǎǊǉǐ ǈǎǈǍǑ
ǍǌǋǍǉǋǐǑǏ * ǈǊǋǋǊ ǉǉǎǐǈ
ǍǌǋǍǌǋǊǎǈ 3 ǈǌǉǌǏ ǈǎǍǊǉ
ǍǌǋǎǈǋǈǏǈ 3 ǉǉǉǋǐ ǈǑǊǍǎ
ǍǌǋǎǋǋǎǑǎ 3 ǈǊǊǉǍ ǈǎǏǋǋ
ǍǌǋǏǏǋǈǏǊ * ǈǐǍǉǐ ǈǑǐǑǉ
ǍǌǋǐǉǊǎǉǑ 3 ǈǊǈǏǑ ǈǌǑǍǐ
ǍǌǋǐǉǊǑǏǉ * ǈǉǑǐǋ ǉǈǏǋǈ
Ǎǌǋǐǋǋǋǈǌ 3 ǈǑǋǉǋ ǈǎǉǐǐ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǋǐǏǊǐǍǈ * ǍǍǐǉǐ ǊǏǌǊǈ
ǍǌǋǑǋǊǑǊǏ 3 ǉǈǌǑǋ ǈǍǐǈǋ
ǍǌǌǈǏǊǍǍǊ 3 ǉǊǊǐǉ ǈǏǏǍǊ
ǍǌǌǈǑǊǐǎǍ 3 ǊǋǐǌǊ ǈǌǋǐǌ
ǍǌǌǈǑǊǑǋǏ * Ǌǎǐǉǎ ǉǈǈǎǈ
ǍǌǌǉǉǊǏǊǌ 3 ǋǍǌǑǏ ǈǍǊǍǐ
ǍǌǌǉǉǊǑǋǏ * ǌǐǍǏǑ ǈǐǏǐǉ
Ǎǌǌǉǋǉǋǋǐ 3 ǋǊǐǉǎ ǈǏǎǐǈ
ǍǌǌǉǏǈǏǌǍ 3 ǍǉǍǈǐ ǈǌǊǑǊ
ǍǌǌǉǏǉǉǊǏ * ǎǉǑǋǈ ǈǏǉǏǌ
ǍǌǌǉǑǈǐǈǑ 3 ǎǎǊǉǎ ǈǌǍǍǋ
ǍǌǌǉǑǉǉǏǋ * ǏǋǊǈǉ ǈǎǍǐǍ
ǍǌǌǊǉǉǉǍǋ * ǑǋǊǎǐ ǈǏǏǉǋ
ǍǌǌǊǋǊǎǋǎ 3 ǏǌǋǑǐ ǈǎǏǍǊ
ǍǌǌǊǋǊǏǋǈ * ǑǍǊǊǌ ǉǊǐǐǋ
ǍǌǌǋǏǉǐǊǌ 3 ǎǍǑǈǐ ǈǎǑǎǍ
ǍǌǌǋǏǊǈǎǏ * ǑǍǌǐǏ ǉǊǈǈǌ
ǍǌǌǋǑǉǋǉǉ 3 ǍǑǐǑǋ ǈǌǊǍǊ
Ǎǌǌǌǉǈǐǎǎ 3 ǍǏǉǉǋ ǈǌǏǈǌ
ǍǌǌǌǉǉǉǏǉ * ǏǍǑǈǈ ǈǑǐǑǎ
ǍǌǌǌǍǉǐǎǉ 3 ǋǍǌǎǋ ǈǑǋǈǐ
ǍǌǌǌǏǉǍǍǊ 3 ǌǉǐǐǐ ǈǌǏǏǈ
ǍǌǌǌǏǉǍǑǈ * ǎǐǈǈǍ ǉǈǋǊǌ
ǍǌǌǌǑǉǌǈǎ 3 ǊǑǌǈǉ ǈǍǉǏǑ
ǍǌǌǌǑǉǌǌǉ * ǏǋǑǈǍ ǉǈǑǏǏ
ǍǌǌǍǉǉǌǌǏ 3 ǉǌǐǑǍ ǉǈǌǎǑ
ǍǌǌǍǋǉǌǎǐ 3 ǈǑǏǑǐ ǉǍǐǋǏ
ǍǌǌǍǋǉǍǈǋ * ǈǌǍǍǐ ǊǉǏǎǍ
ǍǌǌǎǌǈǑǑǌ 3 ǉǏǍǍǌ ǈǋǑǐǌ
ǍǌǌǎǌǉǈǊǑ * ǋǋǐǉǐ ǈǐǉǐǑ
ǍǌǌǎǏǉǉǉǈ 3 ǉǈǐǏǋ ǈǎǊǍǐ
ǍǌǌǎǑǉǈǑǋ 3 ǈǌǎǐǉ ǈǋǑǎǏ
ǍǌǌǎǑǉǉǎǍ * ǊǍǈǑǉ ǈǏǏǋǍ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǋǍǉǋǊǎǌ 3 ǈǏǎǈǈ ǈǎǍǐǑ
ǍǌǋǍǌǋǋǐǐ 3 ǈǊǐǎǈ ǈǍǈǍǑ
ǍǌǋǎǈǋǉǌǍ 3 ǈǑǊǍǐ ǈǐǈǊǌ
ǍǌǋǎǋǋǊǏǉ * ǈǈǐǎǍ ǉǈǈǍǎ
ǍǌǋǎǋǋǏǎǐ 3 ǈǊǉǉǊ ǈǎǌǐǋ
ǍǌǋǏǍǋǈǈǐ 3 ǈǌǏǋǑ ǉǈǌǋǎ
ǍǌǋǏǍǋǉǏǊ * ǉǏǋǏǋ ǉǏǊǎǏ
ǍǌǋǏǑǊǎǏǈ 3 ǈǋǎǍǑ ǈǏǐǍǈ
ǍǌǋǏǑǋǈǈǐ * ǉǉǉǑǐ ǉǍǊǏǊ
ǍǌǋǐǉǊǎǎǌ 3 ǈǈǏǋǋ ǈǍǊǐǋ
ǍǌǋǐǉǋǈǊǑ * ǈǏǑǋǈ ǈǑǉǋǌ
ǍǌǋǐǋǊǏǑǎ 3 ǈǉǉǌǈ ǈǌǌǐǎ
ǍǌǋǐǋǊǑǏǋ * ǈǌǋǋǎ ǈǎǌǈǐ
ǍǌǋǐǍǋǉǌǏ * ǉǏǎǋǈ ǉǎǈǐǍ
ǍǌǋǐǏǊǎǊǌ 3 ǉǈǑǑǈ ǈǏǏǏǏ
ǍǌǋǐǏǊǑǉǌ * ǈǊǐǍǏ ǉǑǊǑǎ
ǍǌǋǐǑǊǐǉǍ * ǉǊǌǎǊ ǉǎǋǈǉ
ǍǌǋǑǉǋǊǊǎ 3 ǉǋǑǑǍ ǉǊǈǈǋ
ǍǌǋǑǋǊǏǐǌ 3 ǈǍǏǉǍ ǈǍǈǎǐ
ǍǌǋǑǋǊǐǉǑ * ǈǐǌǍǏ ǈǐǐǌǌ
ǍǌǌǈǑǊǍǍǈ 3 ǎǋǏǐǑ ǈǎǎǈǎ
ǍǌǌǈǑǊǐǈǉ * ǍǏǈǋǌ ǈǏǏǏǑ
ǍǌǌǉǍǈǐǐǌ 3 Ǐǎǎǎǎ ǈǎǈǍǈ
ǍǌǌǉǍǉǉǈǈ * ǐǏǊǐǉ ǈǑǎǏǊ
ǍǌǌǉǏǈǐǍǋ 3 ǏǋǌǍǏ ǈǌǋǎǉ
ǍǌǌǉǏǉǊǎǍ * ǐǑǋǏǍ ǈǎǌǉǊ
ǍǌǌǉǑǈǐǍǋ 3 ǎǏǋǑǉ ǈǌǊǉǎ
ǍǌǌǉǑǉǊǋǊ * ǏǍǑǐǉ ǈǍǐǌǎ
ǍǌǌǊǉǈǏǏǉ 3 ǎǑǈǌǑ ǈǎǈǍǈ
ǍǌǌǊǉǉǊǉǊ * ǐǌǐǈǈ ǈǐǍǋǉ
ǍǌǌǊǋǊǌǊǍ 3 ǎǏǏǈǈ ǈǐǊǈǊ
ǍǌǌǊǋǊǏǐǐ * ǐǋǊǐǌ ǉǉǏǊǈ
ǍǌǌǋǍǉǏǋǎ 3 ǋǎǌǊǌ ǈǏǑǈǑ
ǍǌǌǋǍǉǑǈǌ * ǍǐǑǍǋ ǉǌǈǌǊ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǋǑǉǈǑǋ * ǌǏǍǊǍ ǈǏǈǈǐ
Ǎǌǌǌǉǉǐǉǉ 3 ǊǎǏǑǌ ǈǍǐǎǈ
ǍǌǌǍǋǉǍǎǌ 3 ǈǑǎǑǌ ǉǍǏǉǌ
ǍǌǌǍǋǉǍǑǑ * ǊǊǋǍǎ ǉǐǉǍǎ
ǍǌǌǎǏǉǉǐǉ 3 ǉǉǐǊǋ ǈǍǋǉǑ
ǍǌǌǏǊǉǈǊǏ 3 ǈǎǏǎǊ ǈǍǈǑǍ
ZǉǍǐ
ǍǌǋǍǉǋǊǊǏ 3 ǈǋǉǍǍ ǈǌǊǏǍ
ǍǌǋǍǉǋǑǎǊ * ǈǑǍǈǋ ǉǉǉǊǉ
ǍǌǋǍǌǋǊǑǏ 3 ǈǉǍǎǉ ǈǌǑǍǐ
ǍǌǋǎǈǋǉǈǑ 3 ǈǈǊǋǍ ǈǑǑǏǉ
ǍǌǋǎǋǋǏǋǉ 3 ǈǎǎǋǋ ǈǍǐǌǍ
ǍǌǋǏǍǋǉǉǌ * ǈǈǊǈǋ ǉǍǐǑǎ
ǍǌǋǏǏǊǐǊǍ 3 ǈǐǎǈǌ ǈǌǍǏǋ
ǍǌǋǏǏǋǉǍǑ * ǈǏǐǋǍ ǉǊǏǐǊ
ǍǌǋǏǑǊǎǋǍ 3 ǈǊǌǐǍ ǈǎǏǏǊ
ǍǌǋǏǑǊǑǍǈ * ǈǌǑǌǉ ǉǉǈǏǎ
ǍǌǋǐǋǊǎǑǎ 3 ǈǈǌǋǎ ǈǌǏǍǑ
ǍǌǋǐǋǊǑǉǉ * ǈǊǋǎǉ ǈǐǎǑǎ
ǍǌǋǑǋǊǏǈǋ 3 ǈǏǎǑǈ ǈǍǉǈǋ
ǍǌǌǈǑǊǍǉǍ 3 ǍǏǐǐǎ ǈǌǑǋǉ
ǍǌǌǈǑǊǏǌǋ * Ǐǈǋǌǐ ǈǏǑǋǋ
ǍǌǌǉǍǈǐǌǋ 3 ǐǏǍǊǌ ǈǎǈǉǋ
ǍǌǌǉǏǈǏǐǈ 3 ǑǋǑǎǐ ǈǋǑǋǏ
ǍǌǌǉǏǉǋǊǋ * ǉǉǋǊǍǌ ǈǏǈǈǎ
ǍǌǌǉǑǈǏǏǈ 3 ǉǈǍǍǈǎ ǈǌǈǈǎ
ǍǌǌǉǑǉǉǉǊ * ǉǉǐǏǌǎ ǈǎǈǏǌ
ǍǌǌǊǉǈǏǋǌ 3 ǉǉǐǍǐǏ ǈǍǉǌǎ
ǍǌǌǊǉǉǎǐǎ * ǉǋǊǋǌǐ ǈǍǑǎǉ
ǍǌǌǊǋǊǋǐǐ 3 ǉǉǐǌǍǉ ǈǐǌǍǎ
ǍǌǌǋǍǉǍǑǐ 3 ǐǑǑǈǉ ǈǎǈǌǎ
ǍǌǌǋǍǉǐǌǋ * ǉǉǉǊǊǍ ǉǋǋǍǊ
ǍǌǌǋǑǈǐǐǑ 3 ǎǑǎǍǎ ǈǌǊǎǋ
ǍǌǌǋǑǉǈǋǌ * ǐǋǐǌǐ ǈǏǌǊǊ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
Ǎǌǌǌǋǈǐǋǌ 3 Ǎǎǋǈǎ ǈǎǌǉǎ
ǍǌǌǌǋǉǏǍǐ * ǎǉǊǌǌ ǉǊǍǊǍ
ǍǌǌǌǍǈǐǈǐ 3 ǍǉǎǑǑ ǈǌǈǐǐ
ǍǌǌǌǍǈǑǉǌ * ǐǍǌǋǌ ǈǎǎǌǎ
ǍǌǌǌǏǉǋǍǊ 3 ǌǈǋǌǏ ǈǌǊǍǊ
ǍǌǌǌǏǉǋǑǈ * ǏǑǐǑǍ ǈǑǈǑǌ
ǍǌǌǌǑǉǊǉǍ 3 ǋǍǐǋǑ ǈǌǏǐǎ
ǍǌǌǌǑǉǊǍǊ * ǍǐǌǏǐ ǈǑǑǊǏ
ǍǌǌǍǉǉǊǍǐ 3 ǊǏǎǈǊ ǈǏǎǎǑ
ǍǌǌǍǉǉǊǑǋ * ǋǊǑǉǉ ǉǊǏǋǍ
ǍǌǌǍǋǉǊǏǈ 3 ǊǑǍǎǐ ǉǊǍǎǊ
ǍǌǌǍǋǉǋǈǏ * ǎǏǈǈǉ ǉǏǈǍǐ
ǍǌǌǎǏǉǉǌǍ 3 ǉǍǎǏǍ ǈǍǈǑǉ
ǍǌǌǏǊǈǑǑǉ 3 ǉǏǋǉǏ ǈǌǍǌǑ
Zǉǎǋ
ǍǌǋǍǉǋǉǍǍ 3 ǈǈǈǈǈ ǈǍǌǍǐ
ǍǌǋǍǉǋǐǉǑ * ǊǊǎǍǑ ǉǊǐǏǏ
ǍǌǋǍǌǋǊǊǌ 3 ǈǋǎǊǌ ǈǌǏǋǉ
ǍǌǋǍǏǋǎǈǈ 3 ǈǐǐǌǈ ǈǏǊǐǍ
Ǎǌǋǎǈǋǈǋǌ 3 ǈǌǏǋǌ ǉǈǋǐǍ
ǍǌǋǎǋǋǊǈǏ * ǈǎǏǋǌ ǉǏǐǎǏ
Ǎǌǋǎǋǋǎǎǉ 3 ǈǏǐǑǑ ǈǍǊǍǍ
ǍǌǋǏǏǊǏǍǉ 3 ǈǍǑǌǈ ǈǎǊǌǍ
ǍǌǋǏǏǋǈǉǋ * ǉǋǍǋǐ ǉǈǈǊǍ
ǍǌǋǏǑǊǑǉǉ 3 ǉǎǐǏǉ ǈǐǋǉǐ
ǍǌǋǐǉǊǍǐǈ 3 ǈǈǊǑǏ ǈǌǋǈǑ
ǍǌǋǐǉǊǑǉǉ * ǈǌǈǑǌ ǉǈǍǐǌ
ǍǌǋǐǋǋǊǎǐ 3 ǈǋǈǉǑ ǈǌǊǍǐ
ǍǌǋǐǍǋǊǏǍ * ǊǋǏǐǐ ǉǋǉǎǊ
ǍǌǋǐǏǊǍǌǐ 3 ǈǍǌǊǉ ǈǍǎǉǍ
ǍǌǋǐǏǊǏǑǈ * ǈǈǎǏǐ ǉǊǐǌǎ
ǍǌǋǑǉǊǐǎǌ 3 ǉǉǎǐǐ ǉǏǑǎǍ
ǍǌǋǑǉǋǉǌǑ 3 ǉǈǍǍǋ ǉǉǊǎǑ
ǍǌǋǑǋǊǍǐǋ 3 ǈǈǌǐǌ ǈǎǋǈǋ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǈǏǊǏǈǋ * ǈǊǎǎǍ ǉǐǐǌǈ
ǍǌǌǉǉǊǎǈǏ 3 ǊǐǐǎǏ ǈǌǍǈǊ
ǍǌǌǉǉǊǏǍǑ * ǋǌǋǎǎ ǈǐǑǏǌ
ǍǌǌǉǍǉǊǏǍ 3 ǋǐǐǊǌ ǈǌǌǐǑ
ǍǌǌǉǏǈǏǉǈ 3 ǋǍǌǋǈ ǈǌǈǍǋ
ǍǌǌǉǏǉǈǎǐ * ǎǊǑǊǊ ǈǏǈǎǉ
ǍǌǌǉǑǈǎǑǈ 3 ǌǋǎǑǐ ǈǌǈǐǌ
ǍǌǌǉǑǈǑǑǋ * ǍǑǎǎǐ ǈǏǈǌǋ
ǍǌǌǊǉǉǈǉǉ 3 ǋǈǈǋǍ ǈǍǊǑǍ
ǍǌǌǊǋǊǎǈǊ 3 ǋǋǉǑǑ ǈǍǑǑǏ
ǍǌǌǋǏǉǏǐǑ 3 ǊǋǌǍǎ ǈǏǏǑǑ
ǍǌǌǋǏǊǈǈǑ * ǊǎǉǊǉ ǉǊǏǎǊ
Ǎǌǌǌǉǈǐǋǉ 3 ǉǈǉǈǏ ǈǌǊǏǉ
Ǎǌǌǌǉǉǉǉǋ * ǌǑǎǉǍ ǈǐǏǉǐ
ǍǌǌǌǍǉǐǊǎ 3 ǉǐǌǎǍ ǈǑǏǍǋ
ǍǌǌǌǏǉǊǍǉ 3 ǈǏǍǈǌ ǈǌǍǉǐ
ǍǌǌǌǏǉǊǐǎ * ǊǐǍǈǊ ǈǑǌǌǉ
ǍǌǌǌǑǉǉǊǊ 3 ǈǏǑǉǉ ǈǌǏǍǐ
ǍǌǌǌǑǉǉǍǏ * ǋǑǊǐǎ ǈǑǊǍǐ
ǍǌǌǍǉǉǈǋǋ 3 ǈǌǋǑǋ ǈǑǐǑǎ
ǍǌǌǍǋǈǏǐǎ 3 ǍǌǎǐǑ ǉǊǍǈǉ
ǍǌǌǎǌǈǑǈǉ 3 ǈǍǐǌǐ ǈǋǎǉǊ
ǍǌǌǎǌǈǑǋǎ * ǈǏǐǐǊ ǈǏǋǈǈ
ǍǌǌǎǏǉǈǏǌ 3 ǈǊǈǌǐ ǈǌǋǊǏ
ǍǌǌǎǏǉǋǈǌ * ǊǐǎǑǐ ǈǐǊǍǈ
ǍǌǌǎǑǉǈǍǑ 3 ǈǋǍǏǍ ǈǋǐǈǐ
ǍǌǌǏǊǈǑǊǈ 3 ǈǈǈǊǉ ǈǌǎǋǐ
ǍǌǌǏǊǉǌǌǉ * ǈǉǋǎǊ ǉǉǊǋǈ
ǍǌǌǏǌǉǊǈǉ 3 ǈǉǎǌǋ ǈǎǋǌǐ
ZǉǏǍ
ǍǌǋǍǉǋǋǏǋ 3 ǈǉǏǏǈ ǈǎǊǋǍ
ǍǌǋǍǌǋǍǊǋ 3 ǈǋǍǋǉ ǈǍǍǌǌ
ǍǌǋǍǏǋǊǐǊ * ǈǌǉǎǑ ǉǋǑǌǋ
ǍǌǋǎǈǋǊǍǌ 3 ǈǐǌǎǉ ǈǐǍǋǈ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǋǎǋǋǐǋǑ 3 ǉǌǑǎǏ ǈǎǈǋǍ
ǍǌǋǏǏǋǊǐǊ 3 ǈǎǊǑǋ ǈǏǈǐǉ
ǍǌǋǐǉǋǋǎǏ 3 ǈǉǎǈǑ ǈǍǋǊǎ
ǍǌǋǐǉǋǎǐǍ * ǈǋǐǍǍ ǉǉǈǉǊ
ǍǌǋǐǋǋǏǐǍ 3 ǉǌǍǑǍ ǈǎǏǏǋ
ǍǌǋǐǑǋǍǋǈ * ǈǌǈǌǉ ǊǉǍǎǍ
ǍǌǋǑǋǋǊǍǎ 3 ǈǋǏǏǍ ǈǎǊǋǉ
ǍǌǌǈǏǊǑǊǍ 3 ǈǈǎǐǎ ǉǈǌǉǐ
ǍǌǌǈǏǋǈǏǎ * ǈǌǐǋǍ ǉǍǊǎǉ
ǍǌǌǈǑǋǈǈǉ 3 ǋǉǑǋǍ ǈǍǑǈǏ
ǍǌǌǈǑǋǉǐǏ * ǊǉǑǌǉ ǈǑǑǏǑ
ǍǌǌǉǉǋǈǊǉ 3 ǊǊǑǉǊ ǈǍǉǐǌ
Ǎǌǌǉǉǋǉǎǐ * ǌǉǈǈǋ ǉǈǋǈǏ
ǍǌǌǉǍǉǏǌǏ 3 ǌǋǍǈǍ ǈǍǑǊǊ
ǍǌǌǉǏǉǋǐǌ * ǑǑǋǌǊ ǈǎǑǋǑ
ǍǌǌǉǏǉǎǋǊ 3 ǐǑǌǑǈ ǈǋǑǑǋ
ǍǌǌǉǑǉǊǑǌ * ǉǉǉǎǑǏ ǈǎǐǊǊ
ǍǌǌǉǑǉǎǊǋ 3 ǑǏǈǍǉ ǈǌǑǎǐ
ǍǌǌǊǉǉǌǊǍ 3 ǉǉǎǍǑǎ ǈǍǋǋǑ
ǍǌǌǊǉǉǏǌǍ * ǉǌǋǈǍǊ ǈǐǉǑǈ
ǍǌǌǊǋǊǑǐǎ 3 ǉǋǉǐǊǊ ǈǏǌǐǉ
ǍǌǌǋǏǊǉǊǏ 3 ǍǏǐǉǐ ǈǍǑǏǑ
ǍǌǌǋǏǊǋǎǉ * ǉǋǐǊǑǉ ǉǍǉǑǏ
ǍǌǌǋǑǉǐǈǊ 3 ǐǉǑǑǏ ǈǎǑǏǈ
ǍǌǌǌǉǉǊǋǌ 3 ǌǎǐǊǈ ǈǍǑǌǍ
ǍǌǌǌǉǉǊǏǋ * ǉǈǌǋǑǍ ǈǐǏǎǎ
ǍǌǌǌǋǉǊǌǍ 3 ǍǍǌǍǐ ǈǏǌǐǑ
ǍǌǌǌǋǉǌǍǎ * ǑǐǍǊǌ ǉǋǈǏǏ
ǍǌǌǌǍǉǊǍǈ 3 ǌǋǏǈǐ ǈǍǑǎǎ
ǍǌǌǌǍǉǌǑǍ * ǑǑǊǍǉ ǉǉǉǋǈ
ǍǌǌǌǏǉǎǍǐ 3 ǌǍǏǊǌ ǈǍǊǋǉ
ǍǌǌǌǏǉǎǑǋ * ǏǍǉǌǈ ǈǑǊǍǈ
ǍǌǌǌǑǉǍǈǊ 3 ǋǍǈǌǊ ǈǍǑǋǉ
ǍǌǌǌǑǉǍǌǐ 3 ǌǍǉǑǐ ǈǑǌǎǍ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǍǉǉǎǎǎ 3 ǉǎǈǑǎ ǉǈǈǉǐ
ǍǌǌǍǉǉǏǈǉ * ǍǏǈǉǎ ǉǍǍǎǌ
ǍǌǌǍǋǉǎǎǈ 3 ǊǊǌǈǈ ǉǌǌǏǋ
ǍǌǌǍǋǉǎǑǍ * ǏǋǎǌǊ ǉǐǊǊǌ
ǍǌǌǎǏǉǑǉǍ 3 ǉǊǉǉǍ ǈǎǉǑǋ
ǍǌǌǏǊǉǐǋǍ 3 ǉǐǐǐǊ ǈǏǊǈǐ
ZǉǏǏ
ǍǌǋǍǉǋǋǏǋ 3 ǈǊǐǊǉ ǈǍǉǏǍ
ǍǌǋǍǌǋǍǊǋ 3 ǈǊǎǋǌ ǈǎǐǏǈ
ǍǌǋǍǏǋǊǐǊ * ǉǍǌǊǊ ǉǍǑǉǋ
ǍǌǋǎǈǋǊǍǌ 3 ǈǏǌǈǑ ǈǑǍǐǉ
Ǎǌǋǎǋǋǌǎǈ * ǉǌǍǏǏ ǉǉǊǌǎ
ǍǌǋǎǋǋǐǋǑ 3 ǈǏǑǑǏ ǈǍǑǉǑ
ǍǌǋǏǏǋǊǐǊ 3 ǈǍǍǏǌ ǈǎǌǋǋ
ǍǌǋǐǉǋǋǎǏ 3 ǈǈǋǐǋ ǈǌǋǊǋ
ǍǌǋǐǉǋǎǐǍ * ǈǏǈǏǏ ǉǈǉǑǎ
ǍǌǋǐǋǋǏǐǍ 3 ǈǈǏǊǉ ǉǈǊǑǌ
ǍǌǋǐǑǋǍǋǈ * ǉǐǌǉǌ ǊǊǎǉǈ
ǍǌǋǑǋǋǊǍǎ 3 ǈǍǏǏǍ ǈǍǉǊǑ
ǍǌǌǈǏǊǑǊǍ 3 ǈǊǐǏǑ ǉǈǎǊǎ
ǍǌǌǈǏǋǈǏǎ * ǈǉǈǋǏ ǉǍǎǍǊ
ǍǌǌǈǑǋǈǈǉ 3 ǈǋǑǎǌ ǈǌǐǋǎ
ǍǌǌǈǑǋǉǐǏ * ǈǐǌǈǌ ǈǑǋǏǏ
ǍǌǌǉǉǋǈǊǉ 3 ǈǊǎǍǎ ǈǌǋǏǏ
Ǎǌǌǉǉǋǉǎǐ * ǈǋǑǎǉ ǈǐǋǑǐ
ǍǌǌǉǍǉǏǌǏ 3 ǊǊǏǏǋ ǈǍǐǎǏ
ǍǌǌǉǏǉǋǐǌ * ǌǉǌǌǏ ǈǎǋǈǎ
ǍǌǌǉǏǉǎǋǊ 3 ǋǈǑǌǉ ǈǋǊǍǑ
ǍǌǌǉǑǉǊǑǌ * ǏǊǋǑǉ ǈǎǈǎǍ
ǍǌǌǉǑǉǎǊǋ 3 ǍǎǊǎǌ ǈǋǏǌǊ
ǍǌǌǊǉǉǌǊǍ 3 ǑǊǑǋǑ ǈǌǌǎǌ
ǍǌǌǊǉǉǏǌǍ * ǉǉǏǊǍǋ ǈǎǌǏǊ
ǍǌǌǊǋǊǑǐǎ 3 ǉǋǈǌǑǋ ǈǎǍǑǊ
ǍǌǌǋǏǊǉǊǏ 3 ǋǈǌǋǌǊ ǈǎǑǊǑ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǋǑǉǐǈǊ 3 ǋǉǐǐǋǌ ǈǎǉǋǑ
ǍǌǌǌǉǉǊǋǌ 3 ǋǊǈǎǋǍ ǈǍǏǉǌ
ǍǌǌǌǉǉǊǏǋ * ǋǑǋǏǐǎ ǉǉǈǈǌ
ǍǌǌǌǋǉǊǌǍ 3 ǋǉǈǐǎǐ ǈǎǋǎǎ
ǍǌǌǌǋǉǌǍǎ * ǋǑǑǉǈǉ ǉǋǈǉǎ
ǍǌǌǌǍǉǊǍǈ 3 ǊǑǌǉǉǌ ǈǍǍǐǌ
ǍǌǌǌǍǉǌǑǍ * ǋǎǐǍǈǊ ǈǑǏǈǋ
ǍǌǌǌǏǉǎǍǐ 3 ǊǎǊǏǏǉ ǈǌǐǋǎ
ǍǌǌǌǏǉǎǑǋ * ǋǋǏǏǌǍ ǈǐǍǑǉ
ǍǌǌǌǑǉǍǌǐ 3 ǊǎǋǎǏǎ ǈǎǊǋǌ
ǍǌǌǌǑǉǍǐǏ * ǋǋǌǈǎǐ ǈǐǊǑǏ
ǍǌǌǍǉǉǎǎǎ 3 ǊǊǏǐǊǐ ǉǈǋǉǌ
ǍǌǌǍǉǉǏǈǉ * ǊǐǐǌǏǍ ǉǍǌǐǊ
ǍǌǌǍǋǉǎǎǈ 3 ǊǊǉǎǐǈ ǉǋǉǌǏ
ǍǌǌǍǋǉǎǑǍ * ǊǑǉǎǊǑ ǌǉǉǈǌ
ǍǌǌǎǏǉǑǉǍ 3 ǉǉǋǎǑǉ ǈǌǎǉǉ
ǍǌǌǏǊǉǐǋǍ 3 ǐǏǎǊǎ ǈǎǋǉǋ
[ǉǐǈ
ǍǌǋǍǉǊǑǍǋ 3 ǈǏǏǋǐ ǈǎǍǌǐ
ǍǌǋǍǌǋǈǏǎ 3 ǈǊǊǎǉ ǈǍǎǊǐ
ǍǌǋǍǏǋǈǋǋ * ǈǍǑǎǐ ǉǉǊǍǑ
ǍǌǋǎǈǊǐǐǌ 3 ǊǍǑǎǌ ǉǏǑǎǍ
ǍǌǋǏǑǊǉǈǉ 3 ǈǋǏǊǈ ǈǑǍǎǉ
ǍǌǋǏǑǊǋǎǎ * ǈǑǋǌǑ ǉǉǏǍǐ
ǍǌǋǐǋǊǊǑǑ 3 ǈǈǏǑǐ ǈǌǐǐǎ
ǍǌǋǐǋǊǍǏǊ * ǈǐǎǊǑ ǈǐǎǏǐ
ǍǌǋǐǑǊǉǊǌ 3 ǈǌǏǌǊ ǈǏǏǐǏ
ǍǌǋǑǋǊǊǍǐ 3 ǈǋǑǌǑ ǈǍǊǎǊ
ǍǌǌǈǏǊǌǈǉ 3 ǈǉǏǌǑ ǈǐǌǈǎ
ǍǌǌǈǑǊǈǍǋ 3 ǈǈǉǊǎ ǈǌǉǎǋ
ǍǌǌǈǑǊǊǍǉ * ǈǊǋǌǉ ǈǑǉǊǐ
ǍǌǌǉǍǈǋǑǎ 3 ǈǈǐǉǏ ǈǍǊǊǍ
ǍǌǌǉǍǈǍǑǉ * ǈǎǍǋǈ ǉǌǍǉǈ
ǍǌǌǉǑǈǊǈǑ 3 ǈǐǈǈǌ ǈǌǐǌǍ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǊǋǉǎǐǋ 3 ǊǈǊǌǌ ǈǏǐǉǐ
ǍǌǌǋǍǉǊǉǑ 3 ǉǍǉǎǐǑ ǈǏǋǑǍ
ǍǌǌǋǍǉǌǉǈ * ǉǎǍǌǌǎ ǉǍǋǍǋ
ǍǌǌǋǑǈǌǉǏ 3 ǉǎǌǋǌǐ ǈǏǊǊǋ
ǍǌǌǋǑǈǎǊǎ * ǉǑǐǏǌǑ ǈǐǐǏǊ
Ǎǌǌǌǉǈǋǐǐ 3 ǉǐǈǌǈǎ ǈǌǊǐǏ
Ǎǌǌǌǉǈǎǌǉ * ǊǈǋǎǑǋ ǈǏǑǏǉ
Ǎǌǌǌǋǈǋǎǈ 3 ǉǍǌǐǋǍ ǈǏǋǉǈ
ǍǌǌǌǋǈǍǑǊ * ǉǑǑǋǊǍ ǉǊǉǍǑ
ǍǌǌǌǍǈǍǉǌ * ǊǉǑǑǏǊ ǈǐǉǊǊ
ǍǌǌǌǏǈǋǎǈ 3 ǉǍǑǈǌǏ ǈǌǎǉǍ
ǍǌǌǌǏǈǍǌǊ * Ǌǈǈǌǋǎ ǈǏǋǊǌ
ǍǌǌǌǑǈǋǏǑ 3 ǉǎǉǉǈǍ ǈǎǏǈǐ
ǍǌǌǌǑǈǍǍǐ * ǊǈǌǋǌǏ ǈǐǈǌǉ
ǍǌǌǍǉǈǎǎǑ 3 ǉǌǏǎǊǌ ǉǈǋǊǊ
ǍǌǌǍǉǈǏǈǌ * ǉǐǈǍǊǎ ǉǋǍǌǌ
ǍǌǌǎǌǈǍǋǉ 3 ǏǐǈǏǎ ǈǌǐǋǍ
ǍǌǌǎǌǈǏǋǑ * ǉǉǋǎǌǋ ǈǐǐǎǋ
ǍǌǌǎǏǈǏǐǉ 3 ǍǌǍǐǌ ǈǋǑǏǑ
ǍǌǌǎǏǈǑǏǋ * ǉǉǉǏǍǋ ǉǉǌǐǏ
ǍǌǌǎǑǈǎǍǏ 3 ǍǈǏǐǉ ǈǋǏǍǋ
ǍǌǌǏǊǈǎǑǋ 3 Ǎǉǐǎǋ ǈǍǋǉǍ
ǍǌǌǏǌǈǎǐǈ 3 ǋǑǋǌǈ ǈǐǌǐǍ
ǍǌǌǏǌǈǐǈǑ * ǉǈǉǍǏǊ ǉǌǍǏǏ
[ǉǐǉ
ǍǌǋǍǉǋǋǈǊ 3 ǈǌǉǋǋ ǈǍǉǋǈ
ǍǌǋǍǉǌǈǐǈ * ǈǐǏǋǋ ǉǉǋǌǌ
ǍǌǋǍǌǋǌǌǈ 3 ǈǍǑǈǈ ǈǍǊǍǉ
Ǎǌǋǎǈǋǉǐǉ 3 ǈǈǍǊǐ ǈǐǏǎǐ
Ǎǌǋǎǋǋǋǋǉ * ǈǐǎǎǑ ǈǑǎǑǉ
ǍǌǋǏǍǋǈǌǌ 3 ǉǈǐǋǐ ǉǊǊǉǈ
ǍǌǋǏǏǊǐǎǉ 3 ǈǋǌǌǌ ǈǍǍǏǌ
ǍǌǋǏǏǋǊǉǏ * ǈǏǑǈǍ ǉǋǉǈǐ
ǍǌǋǏǑǊǏǉǉ 3 ǈǋǑǈǋ ǈǏǎǈǈ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǋǐǉǊǏǈǈ 3 ǈǎǋǈǐ ǈǍǋǏǋ
ǍǌǋǐǉǋǈǐǑ * ǉǋǑǋǏ ǈǑǏǉǑ
ǍǌǋǐǋǊǐǋǍ 3 ǈǈǎǉǑ ǈǌǍǍǊ
Ǎǌǋǐǋǋǈǋǉ * ǈǎǈǈǋ ǈǎǌǈǈ
ǍǌǋǐǏǊǎǍǑ 3 ǈǏǈǌǊ ǈǏǈǏǎ
ǍǌǋǐǏǋǈǌǈ * ǉǈǊǊǐ ǉǌǑǌǐ
ǍǌǋǑǋǊǏǌǎ 3 ǈǎǑǌǍ ǈǌǐǈǉ
ǍǌǌǈǑǊǌǏǌ 3 ǈǐǌǏǉ ǈǍǌǐǋ
ǍǌǌǈǑǊǎǐǍ * ǈǎǈǉǋ ǈǏǎǏǈ
ǍǌǌǉǍǈǐǈǏ 3 ǈǊǈǉǐ ǈǍǉǌǑ
ǍǌǌǉǍǈǑǐǊ * ǉǍǈǈǌ ǈǑǎǌǑ
ǍǌǌǊǉǈǐǉǍ 3 ǉǑǊǑǐ ǈǌǍǉǐ
ǍǌǌǊǋǊǌǎǊ 3 ǊǋǏǋǑ ǈǏǉǋǎ
ǍǌǌǋǍǉǏǏǊ 3 ǎǉǈǏǏ ǈǏǎǑǉ
ǍǌǌǋǍǉǑǏǌ * ǏǐǌǎǊ ǉǋǎǍǉ
ǍǌǌǋǑǈǑǎǋ 3 ǎǍǈǎǈ ǈǋǎǑǍ
ǍǌǌǋǑǉǉǍǌ * ǏǏǋǏǋ ǈǏǊǎǊ
ǍǌǌǌǉǈǑǈǉ 3 ǎǉǍǎǑ ǈǌǏǉǐ
ǍǌǌǌǉǈǑǑǎ * ǑǌǑǊǌ ǈǑǉǍǌ
ǍǌǌǌǋǈǐǏǊ 3 ǎǑǊǉǎ ǈǎǎǈǌ
ǍǌǌǌǋǉǈǉǍ * ǈǉǑǌǏ ǉǐǏǈǑ
Ǎǌǌǌǋǉǐǉǐ * ǉǈǈǏǍǉ ǉǍǌǌǍ
ǍǌǌǌǍǈǐǌǋ 3 ǌǑǎǋǊ ǈǋǑǐǍ
ǍǌǌǌǍǈǑǏǎ * Ǐǉǌǈǐ ǈǏǏǉǉ
ǍǌǌǌǏǉǌǍǉ 3 ǌǑǈǑǑ ǈǍǊǎǊ
ǍǌǌǌǏǉǌǐǐ * ǐǉǉǉǍ ǉǈǊǎǈ
ǍǌǌǌǑǉǋǉǉ 3 ǌǑǊǉǈ ǈǍǏǏǑ
ǍǌǌǌǑǉǋǌǎ * ǏǋǉǉǑ ǉǈǍǍǍ
ǍǌǌǍǉǉǋǍǌ 3 ǌǋǎǑǉ ǈǏǑǉǑ
ǍǌǌǍǉǉǋǐǑ * ǍǑǉǈǏ ǉǌǋǉǑ
ǍǌǌǍǋǉǋǏǊ 3 ǊǎǋǍǉ ǉǊǌǉǋ
ǍǌǌǍǋǉǌǈǏ * ǋǑǍǈǐ ǉǎǏǑǋ
ǍǌǌǎǌǉǈǐǏ 3 ǉǎǐǉǊ ǈǌǊǊǉ
ǍǌǌǎǏǉǊǉǏ 3 ǉǋǐǍǏ ǈǋǑǉǌ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǎǑǉǉǊǑ 3 ǉǎǉǈǎ ǈǋǏǐǊ
[ǉǐǋ
ǍǌǋǍǉǊǏǋǐ 3 ǈǉǍǍǐ ǈǌǊǋǊ
ǍǌǋǍǌǊǐǎǈ 3 ǈǋǐǐǉ ǈǌǐǈǉ
ǍǌǋǍǏǊǎǋǏ * ǈǌǎǊǏ ǈǐǉǋǉ
ǍǌǋǎǋǊǏǎǐ * Ǌǋǉǐǈ ǉǍǈǑǎ
ǍǌǋǏǏǊǈǐǈ 3 ǈǊǎǋǑ ǈǍǋǊǎ
ǍǌǋǏǏǊǋǍǍ * ǈǐǌǍǎ ǉǈǉǐǊ
ǍǌǋǏǑǊǉǏǌ 3 ǈǊǍǌǋ ǈǐǊǐǌ
ǍǌǋǏǑǊǌǐǍ * ǈǈǎǐǍ ǉǎǎǏǑ
ǍǌǋǐǉǉǑǏǈ 3 ǈǎǑǐǏ ǈǍǋǈǍ
ǍǌǋǐǉǊǊǍǌ * ǈǈǋǐǏ ǈǏǎǏǏ
ǍǌǋǐǋǊǋǏǌ 3 ǈǍǍǑǑ ǈǎǋǎǏ
ǍǌǋǐǑǊǊǉǈ 3 ǈǊǉǌǍ ǉǈǈǎǈ
ǍǌǋǑǋǊǋǋǊ 3 ǈǎǌǎǉ ǈǎǎǋǎ
ǍǌǋǑǋǊǋǏǍ * ǈǊǋǌǎ ǉǈǋǐǉ
ǍǌǌǈǏǉǑǏǎ 3 ǈǈǉǉǋ ǈǎǊǍǉ
ǍǌǌǈǑǊǋǎǑ 3 ǈǍǌǊǑ ǈǌǑǎǏ
ǍǌǌǉǉǉǑǏǑ 3 ǈǐǍǑǍ ǈǌǋǈǉ
ǍǌǌǉǉǊǉǎǌ * ǉǌǋǈǉ ǈǑǊǋǊ
ǍǌǌǊǉǈǉǐǏ 3 ǉǊǊǌǏǑ ǈǎǎǊǉ
ǍǌǌǊǋǉǈǋǌ 3 ǉǍǉǑǋǍ ǈǐǊǊǈ
ǍǌǌǋǏǉǊǐǑ 3 ǋǏǉǑǑǏ ǈǎǐǑǉ
ǍǌǌǋǏǉǌǐǎ * ǋǑǉǈǊǐ ǉǌǊǍǋ
ǍǌǌǌǉǈǊǍǎ 3 ǋǌǍǈǌǊ ǈǐǑǑǎ
ǍǌǌǌǉǈǌǍǐ * ǌǋǋǐǌǈ ǈǏǐǎǍ
ǍǌǌǌǋǈǌǌǏ 3 ǋǏǋǉǉǐ ǈǏǋǏǏ
ǍǌǌǌǋǈǏǉǌ * ǌǋǌǊǐǋ ǉǍǎǍǑ
ǍǌǌǌǍǈǌǈǏ 3 ǋǍǉǑǊǋ ǈǏǈǊǍ
ǍǌǌǌǍǈǎǋǉ * ǌǉǊǎǉǑ ǈǐǉǌǉ
ǍǌǌǌǏǈǌǋǊ 3 ǋǋǉǊǊǋ ǈǌǋǏǐ
ǍǌǌǌǏǈǎǍǐ * ǋǑǏǋǑǎ ǈǐǊǋǌ
ǍǌǌǌǑǈǌǍǌ 3 ǋǊǍǋǋǊ ǈǎǍǌǎ
ǍǌǌǌǑǈǎǐǍ * ǋǏǉǋǉǑ ǈǑǈǑǌ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǍǉǈǑǈǌ * ǋǈǑǐǐǍ ǉǍǌǋǏ
ǍǌǌǎǌǈǌǉǑ 3 ǉǌǎǌǑǎ ǈǎǍǎǐ
Ǎǌǌǎǌǈǎǉǐ * ǊǋǑǊǌǊ ǈǐǉǎǎ
ǍǌǌǎǏǈǎǋǋ 3 ǉǊǎǌǈǌ ǈǍǏǈǈ
ǍǌǌǎǏǈǐǉǎ * ǊǈǌǏǍǊ ǈǑǋǉǉ
ǍǌǌǎǑǈǍǋǐ 3 ǉǊǏǏǉǎ ǈǌǍǊǌ
ǍǌǌǏǊǈǍǏǈ 3 Ǒǐǉǈǌ ǈǎǌǌǈ
ǍǌǌǏǊǈǏǎǎ * ǉǐǋǉǉǊ ǉǈǐǌǎ
ǍǌǌǏǌǈǍǈǉ 3 ǐǏǐǌǎ ǈǏǊǎǍ
[ǉǐǍ
ǍǌǋǍǉǊǐǈǏ 3 ǈǈǌǏǐ ǈǌǋǋǈ
ǍǌǋǍǌǊǑǊǑ 3 ǈǍǉǏǐ ǈǌǏǌǋ
ǍǌǋǍǏǊǏǑǈ * ǈǌǑǋǍ ǈǏǑǎǑ
ǍǌǋǏǏǊǉǍǍ 3 ǈǉǏǌǑ ǈǎǏǌǐ
ǍǌǋǏǏǊǌǏǋ * ǈǍǐǉǐ ǈǐǌǎǌ
ǍǌǋǏǑǊǊǈǑ 3 ǈǏǍǋǉ ǈǏǈǎǐ
ǍǌǋǏǑǊǍǌǌ * ǉǉǈǋǍ ǉǍǊǑǏ
ǍǌǋǐǉǊǈǌǎ 3 ǈǊǏǈǐ ǈǌǐǍǏ
ǍǌǋǐǉǊǋǐǉ * ǈǍǌǌǎ ǈǏǎǉǊ
ǍǌǋǐǋǊǌǉǉ 3 ǈǈǑǎǎ ǈǎǉǈǑ
ǍǌǋǐǑǊǊǌǎ 3 ǈǐǎǋǑ ǈǑǐǈǍ
ǍǌǋǑǋǊǌǋǏ 3 ǈǐǌǉǍ ǈǏǋǉǍ
ǍǌǌǈǏǊǈǌǎ 3 ǈǍǑǍǑ ǈǏǌǎǈ
ǍǌǌǈǑǊǌǈǌ 3 ǉǌǈǏǈ ǈǍǈǌǑ
ǍǌǌǉǉǊǈǏǑ 3 ǉǈǍǎǏ ǈǌǍǈǊ
ǍǌǌǊǉǈǊǊǊ 3 ǉǉǊǌǉǌ ǈǎǑǎǍ
ǍǌǌǊǋǉǊǌǑ 3 ǉǉǉǋǏǋ ǈǏǌǏǐ
ǍǌǌǋǍǉǍǎǊ 3 ǉǌǑǈǏǉ ǈǏǏǊǊ
ǍǌǌǋǏǉǌǉǍ 3 ǉǍǈǍǏǍ ǈǎǍǏǉ
ǍǌǌǋǏǉǎǈǊ * ǉǌǑǏǉǏ ǉǊǐǋǉ
ǍǌǌǋǑǈǐǍǉ 3 ǉǊǑǈǑǈ ǈǌǎǏǏ
ǍǌǌǌǉǈǊǑǎ 3 ǉǉǌǑǏǍ ǈǏǎǉǌ
ǍǌǌǌǉǈǍǉǎ * ǉǌǏǐǋǍ ǈǏǉǈǍ
ǍǌǌǌǋǈǌǑǈ 3 ǉǊǎǈǌǌ ǈǐǍǑǊ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǌǍǈǌǌǋ 3 ǉǉǌǌǍǊ ǈǌǐǑǉ
ǍǌǌǌǍǈǎǑǈ * ǉǌǈǋǋǋ ǈǏǐǈǐ
ǍǌǌǌǏǈǌǎǎ 3 ǑǉǑǎǏ ǈǌǌǉǐ
ǍǌǌǌǏǈǏǉǏ * ǉǊǍǐǏǑ ǈǑǏǌǈ
ǍǌǌǌǑǈǌǐǑ 3 ǏǉǎǑǋ ǈǎǊǑǈ
ǍǌǌǎǌǈǌǍǐ 3 ǊǎǏǊǋ ǈǍǋǈǎ
ǍǌǌǎǌǈǍǎǎ * ǎǉǎǐǎ ǈǏǑǌǎ
ǍǌǌǎǏǈǏǈǋ 3 ǊǎǏǐǈ ǈǌǏǌǊ
ǍǌǌǎǏǈǐǎǐ * ǎǑǉǌǏ ǈǐǑǉǐ
ǍǌǌǎǑǈǍǐǊ 3 Ǌǈǉǋǎ ǈǌǏǎǊ
ǍǌǌǏǊǈǎǈǍ 3 ǉǏǎǐǐ ǈǏǉǈǎ
ǍǌǌǏǊǈǐǊǍ * ǌǑǌǌǑ ǈǑǐǌǋ
ǍǌǌǏǌǈǍǋǎ 3 ǉǐǉǐǑ ǈǏǈǋǏ
[ǉǐǏ
ǍǌǌǈǏǊǋǈǏ * ǉǊǏǊǑ ǉǎǑǊǏ
ǍǌǌǉǉǊǉǊǋ 3 ǈǋǈǉǋ ǈǏǊǈǍ
ǍǌǌǉǑǈǍǑǉ * ǈǎǌǑǑ ǈǎǍǋǏ
ǍǌǌǊǉǈǍǉǏ 3 ǈǌǍǑǉ ǈǌǌǌǋ
ǍǌǌǊǋǉǑǑǊ 3 ǋǏǈǊǍ ǈǍǌǌǉ
ǍǌǌǋǏǉǌǍǉ 3 ǉǈǑǉǊǑ ǈǑǍǋǎ
ǍǌǌǋǏǉǎǎǈ * ǋǍǍǎǍǊ ǉǍǑǋǋ
ǍǌǌǌǉǈǋǌǍ 3 ǋǈǈǉǎǐ ǈǏǊǍǋ
ǍǌǌǌǉǈǍǏǎ * ǋǍǊǍǈǊ ǈǎǐǑǈ
ǍǌǌǌǋǈǌǈǍ 3 ǋǈǊǐǑǈ ǈǍǌǎǎ
ǍǌǌǌǋǈǎǍǎ * ǋǎǈǉǋǊ ǉǊǏǑǌ
ǍǌǌǌǍǈǋǎǎ 3 ǊǐǉǈǏǐ ǈǏǈǎǌ
ǍǌǌǌǍǈǍǏǋ * ǋǌǏǐǎǋ ǉǈǊǏǋ
ǍǌǌǌǏǈǋǑǏ 3 ǊǍǎǊǍǍ ǈǎǋǌǑ
ǍǌǌǌǏǈǎǈǈ * ǋǉǈǋǉǌ ǈǏǎǎǌ
ǍǌǌǌǑǈǌǉǏ 3 ǊǍǐǋǍǎ ǈǌǏǐǉ
ǍǌǌǌǑǈǎǊǏ * ǊǐǎǈǉǏ ǈǐǍǎǍ
ǍǌǌǍǉǈǏǎǍ 3 Ǌǌǉǐǉǌ ǈǍǑǋǐ
ǍǌǌǍǉǈǐǉǉ * ǊǍǌǑǈǉ ǉǎǋǉǌ
ǍǌǌǎǌǈǌǑǋ 3 ǉǑǏǑǍǑ ǈǑǌǉǍ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǎǏǈǏǌǎ 3 ǉǈǋǑǈǉ ǈǍǏǌǌ
ǍǌǌǎǏǈǑǊǉ * ǉǋǌǐǍǑ ǉǈǍǋǍ
ǍǌǌǎǑǈǎǊǉ 3 ǐǐǎǋǍ ǈǍǊǑǏ
ǍǌǌǏǊǈǎǍǏ 3 ǐǈǏǈǐ ǈǌǏǎǌ
ǍǌǌǏǌǈǍǏǈ 3 ǍǑǊǉǎ ǈǍǎǎǐ
ǍǌǌǏǌǈǏǍǉ * ǉǋǌǋǋǋ ǉǌǌǌǍ
ǍǌǋǍǉǊǐǌǊ 3 ǈǌǍǍǊ ǈǎǉǐǈ
ǍǌǋǍǌǊǑǎǎ 3 ǈǏǊǊǎ ǈǌǏǈǑ
ǍǌǋǍǏǊǐǍǋ * ǉǉǐǎǌ ǈǏǈǊǍ
ǍǌǋǎǋǋǈǊǈ * ǉǎǌǎǌ ǉǏǑǏǎ
ǍǌǋǏǏǊǉǑǉ 3 ǈǏǌǍǈ ǈǍǎǍǍ
ǍǌǋǐǉǊǉǋǌ 3 ǈǑǌǐǌ ǈǍǎǉǊ
ǍǌǋǐǑǊǈǐǐ 3 ǈǋǈǏǉ ǈǍǉǉǑ
ǍǌǋǑǉǊǊǈǑ 3 ǈǎǉǎǉ ǈǐǌǉǎ
ǍǌǋǑǋǊǉǑǐ 3 ǈǊǐǋǐ ǈǑǑǊǐ
ǍǌǌǈǏǊǈǐǌ 3 ǈǍǈǋǏ ǈǏǎǉǌ
[Ǌǈǈ
ǍǌǋǍǉǊǏǋǐ 3 ǈǋǉǈǏ ǈǋǏǑǊ
ǍǌǋǍǌǊǐǎǈ 3 ǈǈǍǐǐ ǈǍǈǎǎ
ǍǌǋǍǏǊǎǋǏ * ǈǊǎǉǎ ǈǑǐǊǍ
ǍǌǋǎǋǊǏǎǐ * ǊǌǌǍǑ ǉǌǉǎǉ
ǍǌǋǏǏǊǈǐǈ 3 ǉǎǍǈǐ ǈǍǎǊǊ
ǍǌǋǏǏǊǋǍǍ * ǈǌǐǈǐ ǉǈǑǍǏ
ǍǌǋǏǑǊǉǏǌ 3 ǉǌǑǐǑ ǈǐǊǌǋ
ǍǌǋǏǑǊǌǐǍ * ǈǍǉǎǑ ǉǌǐǈǏ
ǍǌǋǐǉǉǑǏǈ 3 ǉǈǋǏǋ ǈǍǑǍǋ
ǍǌǋǐǉǊǊǍǌ * ǉǉǐǍǎ ǈǐǍǎǎ
ǍǌǋǐǋǊǋǏǌ 3 ǉǊǌǈǊ ǈǎǈǋǈ
ǍǌǋǐǑǊǊǉǈ 3 ǈǐǊǏǉ ǉǈǌǌǎ
ǍǌǋǑǋǊǋǋǊ 3 ǈǍǍǏǏ ǈǎǎǈǍ
ǍǌǋǑǋǊǋǏǍ * ǉǍǉǍǐ ǉǈǍǍǈ
ǍǌǌǈǏǉǑǏǎ 3 ǈǉǏǉǑ ǈǎǈǐǑ
ǍǌǌǈǏǊǉǊǌ * ǈǈǐǍǐ ǉǏǑǑǑ
ǍǌǌǈǑǊǋǎǑ 3 ǈǊǍǏǌ ǈǍǉǌǋ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǉǉǊǉǎǌ * ǈǊǍǈǎ ǈǏǏǑǈ
ǍǌǌǊǉǈǉǐǏ 3 ǉǏǏǊǎ ǈǏǍǌǋ
ǍǌǌǊǋǉǈǋǌ 3 ǉǌǉǐǑ ǈǐǉǎǈ
ǍǌǌǋǏǉǊǐǑ 3 ǋǉǎǊǍ ǈǎǏǊǉ
ǍǌǌǋǏǉǌǐǎ * ǋǍǏǈǐ ǉǊǈǉǏ
ǍǌǌǌǉǈǊǍǎ 3 ǏǋǎǌǊ ǈǐǎǑǊ
ǍǌǌǌǉǈǌǍǐ * ǎǍǍǈǏ ǈǏǋǋǍ
ǍǌǌǌǋǈǌǌǏ 3 ǏǍǌǈǈ ǈǐǎǊǉ
ǍǌǌǌǋǈǏǉǌ * ǐǊǑǐǑ ǉǋǍǐǉ
ǍǌǌǌǍǈǌǈǏ 3 ǐǌǊǊǎ ǈǎǉǐǈ
ǍǌǌǌǍǈǎǋǉ * ǉǈǍǏǌǏ ǈǏǐǈǈ
ǍǌǌǌǏǈǌǋǊ 3 ǐǑǐǋǊ ǈǌǌǌǌ
ǍǌǌǌǏǈǎǍǐ * ǑǏǎǌǐ ǈǏǊǎǏ
ǍǌǌǌǑǈǌǍǌ 3 Ǒǎǌǈǉ ǈǍǍǑǋ
ǍǌǌǌǑǈǎǐǍ * ǉǊǐǉǍǋ ǈǏǏǐǐ
ǍǌǌǍǉǈǐǎǑ 3 ǉǈǑǉǑǊ ǈǐǏǊǌ
ǍǌǌǍǉǈǑǈǌ * ǉǍǊǈǑǑ ǉǋǋǋǊ
ǍǌǌǍǋǈǎǏǋ 3 ǑǏǉǊǈ Ǌǉǐǌǋ
ǍǌǌǎǌǈǌǉǑ 3 ǏǑǍǌǉ ǈǎǏǋǎ
Ǎǌǌǎǌǈǎǉǐ * ǉǉǊǐǈǌ ǈǐǉǑǎ
ǍǌǌǎǏǈǎǋǋ 3 ǍǑǏǌǏ ǈǌǑǋǑ
ǍǌǌǎǏǈǐǉǎ * ǑǍǍǍǋ ǈǐǏǍǌ
ǍǌǌǎǑǈǍǋǐ 3 ǎǉǎǐǈ ǈǌǏǌǈ
ǍǌǌǏǊǈǍǏǈ 3 ǍǏǉǈǊ ǈǎǈǌǊ
ǍǌǌǏǊǈǏǎǎ * ǎǊǊǑǎ ǉǈǍǌǏ
ǍǌǌǏǌǈǍǈǉ 3 ǌǈǉǐǎ ǈǎǋǉǋ
[ǊǈǊ
ǍǌǌǊǋǊǎǈǊ 3 ǈǑǎǋǑ ǈǐǏǈǈ
ǍǌǌǋǏǉǏǐǑ 3 ǊǊǉǏǐǎ ǈǐǉǐǋ
ǍǌǌǋǏǊǈǈǑ * ǊǌǑǏǏǌ ǉǌǍǐǑ
Ǎǌǌǌǉǈǐǋǉ 3 ǌǊǐǑǐǌ ǈǏǐǍǏ
Ǎǌǌǌǉǉǉǉǋ * ǍǉǊǎǎǐ ǉǉǈǌǉ
ǍǌǌǌǍǉǐǊǎ 3 Ǎǎǈǈǎǌ ǉǉǐǊǎ
ǍǌǌǌǏǉǊǍǉ 3 ǍǏǍǏǋǍ ǈǎǏǊǑ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǌǑǉǉǊǊ 3 ǎǉǏǌǍǊ ǈǏǍǉǉ
ǍǌǌǌǑǉǉǍǏ * ǎǏǍǎǌǌ ǉǊǋǑǋ
ǍǌǌǍǉǉǈǋǋ 3 ǎǈǉǐǎǍ ǉǉǉǈǈ
ǍǌǌǍǋǈǏǐǎ 3 ǌǐǐǑǍǐ ǉǑǍǍǈ
ǍǌǌǍǋǈǐǊǉ * ǌǋǎǎǑǏ ǋǉǏǌǊ
ǍǌǌǎǌǈǑǈǉ 3 ǌǋǏǉǌǍ ǈǎǋǐǍ
ǍǌǌǎǌǈǑǋǎ * ǌǍǏǊǎǉ ǉǊǉǐǊ
ǍǌǌǎǏǉǈǏǌ 3 ǋǏǌǑǌǑ ǈǏǈǉǉ
ǍǌǌǎǏǉǋǈǌ * ǋǐǐǏǍǌ ǉǈǏǐǏ
ǍǌǌǎǑǉǈǍǑ 3 ǋǉǍǑǈǉ ǈǍǏǑǏ
ǍǌǌǏǊǈǑǊǈ 3 ǊǏǈǎǉǉ ǈǎǑǍǑ
ǍǌǌǏǊǉǌǌǉ * ǋǊǏǉǍǌ ǉǌǏǐǈ
ǍǌǌǏǌǉǊǈǉ 3 ǊǋǏǈǐǍ ǈǐǉǍǊ
ǍǌǋǍǉǋǉǍǍ 3 ǉǌǍǊǌ ǈǑǈǏǎ
ǍǌǋǍǉǋǐǉǑ * ǈǌǎǎǊ ǉǏǑǎǐ
ǍǌǋǍǌǋǊǊǌ 3 ǈǈǌǋǑ ǈǐǌǎǎ
ǍǌǋǍǏǋǎǈǈ 3 ǈǐǐǉǈ ǈǑǎǐǊ
Ǎǌǋǎǈǋǈǋǌ 3 ǉǉǑǑǐ ǉǉǍǐǊ
ǍǌǋǎǋǋǊǈǏ * ǉǐǈǈǍ ǉǐǊǎǍ
Ǎǌǋǎǋǋǎǎǉ 3 ǈǈǋǐǌ ǈǐǉǍǐ
ǍǌǋǏǏǊǏǍǉ 3 ǉǋǑǋǊ ǈǐǐǈǑ
ǍǌǋǏǏǋǈǉǋ * ǈǌǊǊǌ ǉǋǍǐǉ
ǍǌǋǏǑǊǑǉǉ 3 ǉǈǍǉǏ ǈǑǐǍǊ
ǍǌǋǐǉǊǍǐǈ 3 ǈǊǉǎǊ ǈǎǑǈǎ
ǍǌǋǐǉǊǑǉǉ * ǉǋǈǐǈ ǉǊǐǋǎ
ǍǌǋǐǋǋǊǎǐ 3 ǈǐǊǍǉ ǈǎǎǋǎ
ǍǌǋǐǍǋǊǏǍ * ǈǈǎǑǐ ǉǎǌǌǍ
ǍǌǋǐǏǊǍǌǐ 3 ǊǐǏǈǐ ǈǏǑǋǈ
ǍǌǋǐǏǊǏǑǈ * ǏǐǑǏǎ ǉǏǍǍǉ
ǍǌǋǑǉǊǐǎǌ 3 ǌǈǐǏǏ Ǌǌǎǌǉ
ǍǌǋǑǉǋǉǌǑ 3 ǋǎǌǏǌ ǉǌǊǈǐ
ǍǌǋǑǋǊǍǐǋ 3 ǈǎǑǊǎ ǈǐǈǍǌ
ǍǌǌǈǏǊǍǉǏ 3 ǈǌǍǍǏ ǉǈǉǌǊ
ǍǌǌǈǏǊǏǈǋ * ǈǌǉǑǌ ǉǑǌǑǌ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǉǉǊǏǍǑ * ǉǏǉǌǍ ǉǈǑǐǊ
ǍǌǌǉǍǉǊǏǍ 3 ǈǈǎǌǉ ǈǎǋǉǐ
ǍǌǌǉǏǈǏǉǈ 3 ǈǌǐǌǑ ǈǎǉǈǎ
ǍǌǌǉǏǉǈǎǐ * ǈǈǍǌǏ ǉǈǈǐǊ
ǍǌǌǉǑǈǎǑǈ 3 ǈǐǎǐǋ ǈǎǉǋǊ
ǍǌǌǉǑǈǑǑǋ * ǈǈǎǈǐ ǈǑǏǐǋ
ǍǌǌǊǉǉǈǉǉ 3 ǈǋǐǋǑ ǈǏǊǈǑ
[Ǌǈǋ
ǍǌǌǎǌǈǐǌǊ * ǏǐǏǍǋ ǈǐǍǍǐ
ǍǌǌǎǏǉǈǋǐ 3 ǍǊǑǍǉ ǈǌǊǋǍ
ǍǌǌǎǏǉǊǍǉ * ǏǏǋǐǍ ǈǑǉǎǑ
ǍǌǌǎǑǉǈǊǋ 3 ǌǏǋǈǈ ǈǋǌǋǎ
ǍǌǌǏǊǈǐǐǍ 3 ǋǉǊǈǐ ǈǌǌǉǎ
ǍǌǌǏǊǉǊǉǐ * ǌǊǎǐǎ ǈǑǋǈǎ
ǍǌǌǏǌǉǉǎǌ 3 ǌǈǌǊǏ ǈǍǍǈǋ
ǍǌǋǍǉǋǉǉǑ 3 ǈǈǐǎǈ ǈǎǐǈǈ
ǍǌǋǍǉǋǏǌǑ * ǈǏǋǊǈ ǉǈǊǊǌ
ǍǌǋǍǌǋǉǐǐ 3 ǈǌǊǍǈ ǈǎǍǋǎ
Ǎǌǋǎǈǋǎǉǎ * ǈǑǈǌǏ ǉǎǌǈǎ
ǍǌǋǏǏǊǏǉǎ 3 ǈǈǐǉǐ ǈǍǉǎǈ
ǍǌǋǏǏǊǑǍǍ * ǉǊǍǐǏ ǈǑǐǈǏ
ǍǌǋǏǑǊǐǏǋ 3 ǈǎǍǐǑ ǉǈǉǈǈ
ǍǌǋǏǑǋǊǊǌ * ǈǌǈǋǏ ǊǈǊǐǏ
ǍǌǋǐǉǊǍǌǊ 3 ǈǉǈǏǎ ǈǌǋǍǐ
ǍǌǋǐǉǊǐǍǉ * ǈǐǋǊǈ ǉǊǋǍǐ
ǍǌǋǐǋǋǊǋǋ 3 ǈǋǊǊǎ ǈǌǑǎǋ
ǍǌǋǐǏǊǏǋǊ * ǈǉǐǐǏ ǉǌǈǍǌ
ǍǌǋǑǉǊǋǑǋ 3 ǊǍǌǑǍ ǉǏǈǉǏ
ǍǌǋǑǋǊǎǎǌ 3 ǈǐǍǉǏ ǈǎǑǊǉ
ǍǌǌǈǏǊǌǐǊ 3 ǈǉǌǌǉ ǈǎǏǊǑ
ǍǌǌǈǏǊǎǌǍ * Ǌǎǐǈǐ ǉǌǏǈǐ
ǍǌǌǉǉǊǎǍǌ 3 ǈǋǏǊǎ ǈǌǎǐǊ
ǍǌǌǉǉǊǐǉǐ * ǈǐǋǑǌ ǈǏǎǎǑ
ǍǌǌǉǍǉǉǎǊ 3 ǈǋǑǎǍ ǈǌǎǋǋ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǉǏǉǈǉǈ * ǈǉǊǈǎ ǈǏǍǎǐ
ǍǌǌǉǑǈǏǋǊ 3 ǈǌǉǏǍ ǈǌǈǐǑ
ǍǌǌǉǑǉǈǍǌ * ǈǌǎǉǊ ǈǎǌǍǎ
ǍǌǌǊǉǈǑǏǎ 3 ǈǊǋǋǋ ǈǌǑǌǉ
ǍǌǌǊǉǉǈǐǉ * ǈǊǎǎǈ ǈǐǈǋǌ
ǍǌǌǊǋǊǍǎǏ 3 ǈǌǎǐǏ ǈǍǑǉǏ
ǍǌǌǊǋǊǎǏǉ * ǈǍǍǉǏ ǉǊǏǈǎ
ǍǌǌǋǍǊǈǑǍ 3 ǊǍǉǉǋ ǈǐǍǏǈ
ǍǌǌǋǏǉǏǍǌ 3 ǊǑǎǊǊ ǈǏǐǏǊ
ǍǌǌǋǏǉǑǌǑ * ǈǏǊǊǏ ǉǊǎǋǏ
ǍǌǌǋǑǉǊǏǍ 3 ǋǏǑǎǉ ǈǌǉǍǌ
ǍǌǌǌǉǈǏǑǍ 3 ǌǊǏǑǊ ǈǍǊǐǐ
ǍǌǌǌǉǉǈǍǌ * ǌǈǏǌǈ ǈǐǎǏǉ
ǍǌǌǌǋǈǑǈǐ 3 ǍǑǌǈǏ ǈǐǈǌǏ
ǍǌǌǌǋǉǈǏǍ * ǍǎǌǏǌ ǉǈǏǋǊ
ǍǌǌǌǍǈǐǏǐ 3 Ǎǎǐǐǎ ǈǌǊǍǈ
ǍǌǌǌǍǉǈǌǈ * ǎǐǊǑǎ ǈǑǉǐǑ
ǍǌǌǌǏǉǉǍǉ 3 ǍǑǏǎǏ ǈǌǉǑǐ
ǍǌǌǌǑǉǈǊǌ 3 ǏǋǐǏǍ ǈǍǋǑǈ
ǍǌǌǌǑǉǈǎǉ * ǐǎǑǑǑ ǈǏǎǎǏ
ǍǌǌǍǉǉǉǎǉ 3 ǎǎǏǎǑ ǈǐǋǑǈ
ǍǌǌǍǉǉǉǑǎ * ǐǊǌǐǈ ǉǊǐǊǑ
ǍǌǌǍǋǉǉǉǋ 3 ǋǑǌǊǈ ǉǋǍǉǎ
ǍǌǌǍǋǉǉǍǈ * Ǒǉǉǉǈ ǊǈǊǌǈ
ǍǌǌǎǌǈǐǈǍ 3 ǍǌǊǊǏ ǈǍǍǐǌ
[Ǌǈǌ
ǍǌǌǌǑǉǐǋǑ 3 ǎǑǉǏǉ ǈǌǍǌǋ
ǍǌǌǍǋǉǐǌǐ 3 ǋǎǏǐǋ ǉǋǉǏǋ
ǍǌǌǎǌǉǍǎǉ 3 ǌǎǍǍǏ ǈǍǋǊǑ
ǍǌǌǎǌǉǍǑǑ * ǐǊǎǍǐ ǈǏǐǋǏ
ǍǌǌǎǑǉǊǊǋ 3 ǋǑǑǏǌ ǈǋǑǎǊ
ǍǌǌǎǑǉǊǑǋ * ǎǐǎǌǌ ǈǏǉǌǊ
ǍǌǌǏǌǉǑǊǐ 3 ǊǍǐǈǏ ǉǍǐǎǌ
ǍǌǋǍǉǋǍǊǉ 3 ǈǉǑǋǊ ǈǍǏǏǊ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǋǍǌǌǈǋǑ * ǈǍǈǑǍ ǉǈǍǏǑ
ǍǌǋǎǈǋǌǈǑ 3 ǈǌǑǎǊ ǈǎǋǌǍ
ǍǌǋǏǍǋǍǉǋ * ǉǑǍǏǊ ǉǑǉǋǈ
ǍǌǋǏǑǋǊǑǋ 3 ǉǌǏǋǉ ǈǑǌǎǋ
ǍǌǋǐǉǋǉǍǏ 3 ǉǍǍǈǌ ǈǏǍǋǉ
Ǎǌǋǐǉǋǌǌǈ * ǈǎǑǈǈ ǈǐǑǉǊ
ǍǌǋǐǋǋǋǍǍ 3 ǈǍǉǌǌ ǈǍǈǑǍ
ǍǌǋǐǋǋǍǉǈ * ǈǎǑǊǏ ǈǎǐǊǐ
ǍǌǋǐǍǋǋǌǈ 3 ǈǈǐǉǉ ǈǑǋǊǎ
ǍǌǋǐǍǋǍǑǎ * ǈǎǊǏǏ ǉǍǈǑǎ
ǍǌǋǐǏǋǉǏǊ 3 ǊǊǍǎǋ ǉǉǐǈǍ
ǍǌǋǐǏǋǌǎǏ * ǊǉǉǏǈ ǉǈǊǋǊ
ǍǌǋǐǑǋǈǈǏ 3 ǊǈǏǋǐ ǈǑǉǑǈ
ǍǌǋǐǑǋǌǈǌ * ǊǊǋǉǉ ǊǎǉǎǑ
ǍǌǋǑǋǋǈǍǍ 3 ǈǉǌǊǈ ǈǍǊǍǉ
ǍǌǌǈǑǋǈǋǎ 3 ǈǏǑǉǉ ǈǍǐǋǈ
ǍǌǌǈǑǋǊǌǍ * ǈǍǎǈǋ ǉǉǋǎǈ
ǍǌǌǉǋǉǍǈǊ 3 ǈǎǏǐǐ ǈǏǋǊǐ
ǍǌǌǉǍǉǋǉǈ 3 ǈǏǎǎǋ ǈǍǊǌǋ
ǍǌǌǉǍǉǍǈǎ * ǈǋǐǍǈ ǈǑǍǑǍ
ǍǌǌǉǑǉǍǈǏ 3 ǈǈǏǎǌ ǈǋǐǌǉ
ǍǌǌǉǑǉǏǋǎ * ǉǐǉǊǈ ǈǏǈǐǌ
ǍǌǌǊǉǉǊǏǈ 3 ǉǋǋǉǉ ǈǍǍǏǑ
ǍǌǌǊǋǊǐǌǎ 3 ǈǍǑǉǍ ǈǎǎǍǑ
ǍǌǌǋǍǊǉǎǐ 3 ǋǈǉǐǎ ǈǑǈǍǊ
ǍǌǌǋǍǊǋǊǎ * ǉǌǋǐǋ ǉǋǑǉǉ
ǍǌǌǋǑǉǋǌǎ 3 ǌǉǑǍǎ ǈǋǌǏǑ
ǍǌǌǋǑǉǌǑǉ * ǋǏǑǉǋ ǈǎǐǍǋ
ǍǌǌǌǉǉǎǊǉ 3 ǌǊǏǉǌ ǈǎǉǐǍ
Ǎǌǌǌǋǉǉǋǎ 3 ǎǋǑǐǌ ǈǎǋǐǐ
ǍǌǌǌǋǉǊǐǊ * ǎǌǌǍǍ ǉǉǌǏǐ
ǍǌǌǌǍǉǈǑǐ 3 ǎǊǎǍǈ ǈǌǋǉǌ
ǍǌǌǌǍǉǋǊǈ * ǏǏǑǌǐ ǈǐǐǌǎ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǋǍǉǋǎǊǈ 3 ǈǉǎǑǎ ǈǍǑǑǈ
ǍǌǋǍǌǋǐǈǋ 3 ǈǋǈǐǉ ǈǌǑǉǉ
ǍǌǋǍǏǋǉǎǉ * ǈǋǎǈǌ ǈǐǏǍǍ
Ǎǌǋǎǈǋǌǐǋ 3 ǈǏǋǈǑ ǈǍǎǈǈ
ǍǌǋǏǍǋǎǋǑ * ǈǏǋǈǑ ǉǐǈǊǈ
ǍǌǋǐǉǋǊǐǊ 3 ǉǉǏǌǊ ǈǎǈǐǎ
ǍǌǋǐǉǋǍǎǎ * ǈǑǈǐǌ ǈǑǈǉǐ
Ǎǌǋǐǋǋǌǋǋ 3 ǈǈǊǑǑ ǈǌǍǎǑ
ǍǌǋǐǋǋǎǊǑ * ǈǍǌǈǈ ǉǈǋǉǉ
ǍǌǋǐǍǋǌǑǎ 3 ǈǌǍǌǌ ǈǐǌǎǎ
ǍǌǋǐǏǋǋǐǏ 3 ǈǏǉǍǊ ǈǍǍǎǑ
ǍǌǋǐǏǋǏǐǉ * ǉǋǐǎǐ ǉǉǉǌǊ
ǍǌǋǐǑǋǉǊǍ 3 ǉǌǈǊǈ ǈǑǑǎǎ
ǍǌǋǐǑǋǊǋǍ * ǊǌǑǏǑ ǉǑǑǐǑ
ǍǌǋǑǉǊǎǊǍ 3 ǈǋǑǑǌ ǈǍǐǈǏ
ǍǌǋǑǉǋǎǋǌ 3 ǉǋǎǐǐ ǈǍǉǊǈ
ǍǌǋǑǋǋǉǏǊ 3 ǈǉǌǑǊ ǈǌǏǌǏ
ǍǌǋǑǋǋǍǋǈ * ǈǊǐǎǐ ǈǑǑǋǐ
ǍǌǌǈǏǋǋǉǉ 3 ǈǌǐǋǈ ǉǈǑǑǈ
ǍǌǌǈǑǋǉǌǌ 3 ǈǉǋǋǋ ǈǍǈǐǎ
ǍǌǌǈǑǋǌǋǈ * ǉǍǌǊǍ ǈǑǏǋǉ
ǍǌǌǉǉǋǍǈǍ 3 ǈǉǈǍǎ ǈǎǑǋǑ
Ǎǌǌǉǋǉǎǉǋ 3 ǉǌǉǏǍ ǈǎǐǑǋ
ǍǌǌǉǍǉǌǏǈ 3 ǈǐǈǐǏ ǈǌǉǈǑ
ǍǌǌǉǏǉǐǉǈ 3 ǈǌǍǍǋ ǈǋǎǋǎ
ǍǌǌǉǑǉǌǌǍ * ǈǊǎǍǑ ǈǎǋǌǈ
ǍǌǌǉǑǉǍǐǎ 3 ǈǉǏǑǐ ǈǋǎǈǊ
ǍǌǌǊǉǉǋǌǑ 3 ǈǊǊǑǑ ǈǌǐǐǏ
ǍǌǌǊǉǉǍǎǍ * ǈǏǑǎǏ ǈǎǊǌǑ
ǍǌǌǊǋǊǑǉǎ 3 ǈǏǏǏǏ ǈǎǌǏǏ
ǍǌǌǊǋǋǊǑǈ * ǉǐǉǊǍ ǉǍǍǎǐ
ǍǌǌǋǍǊǊǌǍ 3 ǋǋǑǊǏ ǈǏǍǎǋ
ǍǌǌǋǍǊǌǌǐ * Ǎǈǋǈǌ ǉǎǏǈǑ
ǍǌǌǋǑǉǌǊǉ 3 ǏǑǍǊǏ ǈǋǑǉǈ





.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǌǉǉǎǑǎ 3 ǉǈǈǊǏǐ ǈǍǉǏǏ
ǍǌǌǌǋǉǏǉǑ 3 ǉǉǍǑǐǍ ǈǍǐǋǉ
ǍǌǌǌǍǉǊǐǎ 3 ǉǋǑǊǈǉ ǈǌǈǐǑ
ǍǌǌǌǍǉǍǍǍ * ǉǍǎǏǑǈ ǉǊǎǊǉ
ǍǌǌǌǏǉǏǍǉ 3 ǉǌǈǌǐǐ ǈǌǉǊǈ
ǍǌǌǌǏǉǏǐǎ * ǉǎǐǌǍǊ ǈǑǌǈǉ
ǍǌǌǌǑǉǎǍǋ 3 ǉǎǈǏǋǐ ǈǍǈǉǏ
ǍǌǌǌǑǉǏǌǈ * ǊǈǏǏǈǈ ǈǐǎǉǊ
ǍǌǌǍǉǉǏǍǑ 3 ǉǎǑǈǋǋ ǉǈǈǑǑ
ǍǌǌǍǋǉǏǍǋ 3 ǉǍǋǎǍǑ ǉǉǏǌǎ
ǍǌǌǍǋǉǏǐǐ * ǊǌǑǍǏǊ ǋǎǏǉǈ
Ǎǌǌǎǌǉǎǎǉ 3 ǉǌǊǍǍǎ ǈǍǏǑǌ
ǍǌǌǎǌǉǎǑǍ * Ǌǈǎǋǎǌ ǈǐǈǈǐ
ǍǌǌǎǑǉǊǍǐ 3 ǉǈǐǑǎǌ ǈǋǎǑǌ
ǍǌǌǎǑǉǋǍǉ * ǉǎǈǍǐǎ ǈǎǑǊǊ
ǍǌǌǏǊǉǐǏǋ 3 ǏǑǋǐǊ ǈǎǎǎǍ
ǍǌǌǏǌǊǈǈǈ 3 ǌǑǐǐǈ ǉǊǎǌǐ
[Ǌǈǐ
ǍǌǋǍǉǊǏǋǐ 3 ǈǉǊǎǎ ǈǌǊǈǈ
ǍǌǋǍǌǊǐǎǈ 3 ǈǍǈǐǑ ǈǌǌǐǉ
ǍǌǋǍǏǊǎǋǏ * ǈǏǉǊǉ ǈǑǋǊǉ
ǍǌǋǎǋǊǏǎǐ * ǈǉǎǑǊ ǉǌǊǏǍ
ǍǌǋǏǏǊǈǐǈ 3 ǈǋǌǉǉ ǈǍǋǌǍ
ǍǌǋǏǏǊǋǍǍ * ǉǑǋǋǏ ǈǐǏǉǏ
ǍǌǋǏǑǊǉǏǌ 3 ǈǑǍǑǌ ǈǑǊǊǊ
ǍǌǋǏǑǊǌǐǍ * ǉǏǉǐǉ ǉǎǉǉǐ
ǍǌǋǐǉǉǑǏǈ 3 ǈǊǌǌǑ ǈǌǎǋǊ
ǍǌǋǐǉǊǊǍǌ * ǈǊǐǊǋ ǈǎǍǏǑ
ǍǌǋǐǋǊǋǏǌ 3 ǈǌǊǈǐ ǈǎǌǋǑ
ǍǌǋǐǑǊǊǉǈ 3 ǈǋǎǊǏ ǉǈǉǊǍ
ǍǌǋǑǋǊǋǋǊ 3 ǉǉǊǉǌ ǈǎǈǈǏ
ǍǌǋǑǋǊǋǏǍ * ǈǉǑǑǊ ǉǈǈǑǈ
ǍǌǌǈǏǉǑǏǎ 3 ǈǈǑǈǑ ǈǏǈǏǏ
ǍǌǌǈǏǊǉǊǌ * ǈǎǑǎǐ ǉǐǏǎǉ




.+% 1BTTCBOE 'MVYƦƩ Ӑ'MVY
ǍǌǌǉǉǉǑǏǑ 3 ǉǉǎǑǊ ǈǋǍǎǉ
ǍǌǌǉǉǊǉǎǌ * ǉǉǑǑǐ ǈǎǏǐǊ
ǍǌǌǊǉǈǉǐǏ 3 ǈǎǐǎǊ ǈǎǉǍǑ
ǍǌǌǊǋǉǈǋǌ 3 ǈǐǊǋǐ ǈǏǎǍǍ
ǍǌǌǋǏǉǊǐǑ 3 ǊǈǏǋǍ ǈǍǏǉǈ
ǍǌǌǋǏǉǌǐǎ * ǈǑǐǋǊ ǉǊǉǌǈ
ǍǌǌǌǉǈǊǍǎ 3 ǌǐǌǍǏ ǈǐǋǌǏ
ǍǌǌǌǉǈǌǍǐ * ǍǏǎǑǎ ǈǎǋǍǈ
ǍǌǌǌǋǈǌǌǏ 3 ǎǑǑǌǋ ǈǏǏǈǎ
ǍǌǌǌǋǈǏǉǌ * ǏǌǑǏǍ ǉǉǑǍǏ
ǍǌǌǌǍǈǌǈǏ 3 ǏǉǊǋǑ ǈǍǏǑǊ
ǍǌǌǌǍǈǎǋǉ * ǐǏǋǑǎ ǈǏǎǐǉ
ǍǌǌǌǏǈǌǋǊ 3 ǐǍǐǈǌ ǈǌǋǌǎ
ǍǌǌǌǏǈǎǍǐ * ǉǈǌǈǎǐ ǈǏǎǑǑ
ǍǌǌǌǑǈǌǍǌ 3 ǑǉǊǎǑ ǈǎǈǎǎ
ǍǌǌǌǑǈǎǐǍ * ǉǈǉǋǍǍ ǈǐǈǉǐ
ǍǌǌǍǉǈǐǎǑ 3 ǐǑǉǏǊ ǈǑǈǐǊ
ǍǌǌǍǉǈǑǈǌ * ǉǊǍǐǎǈ ǉǋǎǊǊ
ǍǌǌǍǋǈǎǏǋ 3 ǐǍǎǍǈ Ǌǉǈǌǎ
ǍǌǌǎǌǈǌǉǑ 3 ǐǍǌǑǏ ǈǍǑǌǑ
Ǎǌǌǎǌǈǎǉǐ * ǉǈǈǌǋǑ ǈǍǐǈǉ
ǍǌǌǎǏǈǎǋǋ 3 ǐǌǊǈǎ ǈǌǍǌǎ
ǍǌǌǎǏǈǐǉǎ * ǐǏǐǑǌ ǈǐǈǌǋ
ǍǌǌǎǑǈǍǋǐ 3 ǏǏǊǉǌ ǈǌǎǋǌ
ǍǌǌǏǊǈǍǏǈ 3 ǍǎǉǉǏ ǈǍǌǎǉ
ǍǌǌǏǊǈǏǎǎ * ǐǉǊǍǊ ǉǈǈǍǏ
ǍǌǌǏǌǈǍǈǉ 3 ǎǏǉǉǍ ǈǎǌǋǑ
ǊǏǈ
/PUFĉFTF UBCMFT POMZ DPOUBJO NFBTVSFNFOUT GSPN UIF ZFBS JO XIJDI FBDI FWFOU XBT
EJTDPWFSFE ĉF NBDIJOF SFBEBCMF UBCMFT UIBU XJMM CF NBEF BWBJMBCMF UPHFUIFS XJUI
/BSBZBO FU BM <Ǒǉ JO QSFQ> DPOUBJO NFBTVSFNFOUT PG UIF CBTFMJOF ĚVY BU UIF MPDBUJPO
PG FBDI PCKFDU GPS BU MFBTU POF BOE UZQJDBMMZ ǋ BEEJUJPOBM PCTFSWJOH TFBTPOT ĉF Ǌǈ
PCKFDUT MJTUFE JO 5BCMF ǌǉ GPS XIJDI MJHIU DVSWFT IBWF OPU CFFO QSFTFOUFE IFSF BSF
EJTDVTTFE JO fǍ
h#H2 *Xk, JG*akFk HB;?i +m`p2 }i T`K2i2`b 7Q` 1aa1L*1 aL A M/ ǳA\Ǵ Q#@
D2+ib
*% Ӊ Ǯ ӐӉ 5#NBY Ӑ5NBY ϒ'JSTUǯ ϒ-BTU ρ Ӑρ "7 ǰ Ӑ"7 2Ǳ
Cǈǉǈ ǌǋǈǐǊ ǈǉǐǈ ǍǊǍǑǊǉǈ ǉǌǉ ǍǎǊǎ ǉǋǑǉǊ ǈǊǊǉ ǈǉǏǈ ǈǉǉǋ ǈǈǑǑ 5
Cǈǉǋ ǌǊǉǈǌ ǈǊǍǉ ǍǊǍǐǎǑǍ ǉǍǏ Ǌǎǌǎ ǊǉǐǍǈ ǈǈǍǏ ǈǉǏǑ ǈǊǊǋ ǈǉǑǐ 5
Cǈǉǎ ǌǉǎǑǉ ǈǋǋǐ ǍǊǍǐǋǌǏ ǉǏǋ ǋǋǎǉ ǋǈǎǉǐ ǈǉǐǐ ǈǉǐǐ ǈǌǋǏ ǈǊǑǋ 5
CǈǉǏ ǌǉǈǎǈ ǈǊǉǊ ǍǊǍǑǌǉǊ ǈǏǌ ǍǎǋǊ ǋǐǈǌǐ ǈǉǊǐ ǈǉǊǌ ǈǉǐǑ ǈǉǑǐ 5
CǈǊǈ ǌǉǑǌǊ ǈǋǐǌ ǍǊǎǈǈǊǏ ǈǏǉ ǉǈǎǈǌ ǎǑǋǌ ǈǈǌǏ ǈǋǉǉ ǈǊǏǍ ǈǊǌǈ '
CǈǊǊ ǌǊǐǏǑ ǈǊǊǍ ǍǊǍǑǍǊǎ ǉǊǉ ǎǎǉǑ ǑǏǌǊ ǈǈǎǍ ǈǊǊǉ ǈǈǑǉ ǈǈǑǍ 5
DǈǉǍ ǌǊǍǉǐ ǈǋǉǍ ǍǊǎǉǏǑǊ ǈǎǌ ǐǎǍǐ ǉǏǐǌǎ ǈǉǌǉ ǈǉǏǐ ǈǋǍǑ ǈǊǎǌ 5
EǈǍǐ ǌǋǈǏǋ ǈǊǊǊ ǍǊǑǌǉǎǎ ǉǎǉ ǎǈǋǏ Ǌǐǈǌǐ ǈǌǈǉ ǈǉǈǉ ǈǊǈǍ ǈǉǎǋ '
Eǈǐǋ ǌǈǐǍǎ ǈǉǈǎ ǍǊǑǋǎǍǌ ǈǐǌ ǌǈǌǍ ǌǋǊǈǏ ǈǊǐǉ ǈǈǎǉ ǈǈǐǍ ǈǈǐǊ 5
Eǈǐǌ ǌǊǐǌǑ ǈǋǐǏ ǍǊǑǋǎǈǊ ǉǑǍ ǋǊǈǊ ǍǋǊǌ ǈǈǉǍ ǈǋǍǉ ǈǊǏǊ ǈǊǋǋ '
EǈǐǍ ǌǉǑǏǉ ǈǊǊǌ ǍǊǑǌǉǍǑ ǈǐǍ ǎǐǉǍ ǋǋǈǐǎ ǈǉǏǉ ǈǉǋǉ ǈǊǈǏ ǈǉǎǑ 5
Eǈǐǎ ǌǈǊǌǑ ǈǊǐǑ ǍǊǑǌǍǋǑ ǈǋǍ ǉǉǉǉǉ ǋǍǌǍǈ ǈǊǉǏ ǈǈǏǐ ǈǍǋǎ ǈǋǈǎ 5
EǈǐǑ ǌǊǈǈǑ ǈǊǈǌ ǍǊǑǊǑǌǉ ǊǉǍ ǉǊǊǉ ǊǍǐǊǊ ǈǉǈǐ ǈǉǌǐ ǈǉǐǌ ǈǉǎǊ 5
EǈǑǋ ǌǉǏǏǑ ǈǉǋǍ ǍǊǑǌǏǊǍ ǈǍǌ ǉǉǏǐǎ ǌǈǊǏǊ ǈǊǎǍ ǈǈǏǑ ǈǈǑǍ ǈǉǈǈ 5
EǈǑǏ ǌǊǊǊǎ ǈǉǌǋ ǍǊǑǋǐǊǍ ǈǑǈ ǌǑǊǋ ǌǈǋǑǏ ǈǊǊǏ ǈǈǐǊ ǈǉǉǋ ǈǉǈǑ 5
EǈǑǑ ǌǈǍǉǍ ǈǊǋǈ ǍǊǑǊǉǍǎ ǉǎǊ ǐǏǉǍ ǎǐǊǊǍ ǈǉǑǊ ǈǈǐǋ ǈǊǌǍ ǈǉǑǎ '
Eǉǈǈ ǋǐǊǌǏ ǈǋǉǐ ǍǊǑǊǊǑǉ ǊǈǊ ǎǑǑǏ ǍǏǑǏǌ ǈǋǈǎ ǈǈǍǐ ǉǉǉǍ ǈǋǋǍ '
EǉǉǏ ǌǉǍǏǈ ǈǊǍǊ ǍǊǑǌǐǐǌ ǈǌǐ ǎǎǑǉ ǋǌǑǊǋ ǈǊǋǉ ǈǉǑǈ ǈǊǌǈ ǈǉǑǉ 5
EǉǌǑ ǌǉǌǑǐ ǈǊǍǍ ǍǊǑǍǌǎǎ ǈǋǏ ǑǋǏǏ ǋǋǑǍǉ ǈǉǈǈ ǈǈǑǉ ǈǋǈǎ ǈǊǉǌ 5
Fǉǈǐ ǌǊǋǏǈ ǈǉǌǈ ǍǊǑǏǑǌǐ ǈǍǑ ǉǉǏǎǐ ǑǑǍǌ ǈǋǋǐ ǈǉǉǉ ǈǈǑǏ ǈǉǈǊ 5
FǉǋǊ ǌǈǏǎǍ ǈǊǎǍ ǍǊǑǏǊǎǈ ǈǋǐ ǉǈǈǋǌ ǊǍǋǌǏ ǈǉǋǑ ǈǉǈǍ ǈǍǉǋ ǈǊǏǍ 5
Fǉǋǎ ǌǉǏǑǎ ǈǊǎǌ ǍǊǑǎǐǉǈ ǈǐǌ ǍǐǎǏ ǊǋǍǊǎ ǈǊǈǑ ǈǉǏǋ ǈǋǊǌ ǈǊǍǉ 5
Fǉǋǐ ǌǋǊǉǌ ǈǉǐǌ ǍǊǑǍǎǋǈ ǉǉǈ ǐǏǑǈ ǉǉǈǍǑ ǈǊǎǊ ǈǉǎǈ ǈǉǊǊ ǈǈǑǑ 5
Fǉǌǈ ǌǋǈǉǏ ǈǉǍǋ ǍǊǑǎǑǈǈ ǉǐǉ ǋǈǈǑ ǉǎǑǊǌ ǈǉǐǏ ǈǉǍǈ ǈǉǈǌ ǈǈǐǐ 5
FǉǌǏ ǌǋǉǊǏ ǈǉǎǑ ǍǊǑǎǍǏǋ ǉǐǎ ǋǋǐǊ ǎǋǋǐ ǈǉǉǌ ǈǉǐǊ ǈǈǎǎ ǈǈǎǈ '
Fǉǌǐ ǌǊǋǍǑ ǈǉǐǎ ǍǊǑǏǎǉǌ ǈǎǈ ǐǋǑǌ ǉǑǎǌǊ ǈǉǎǎ ǈǉǌǌ ǈǉǍǌ ǈǉǋǍ 5
FǉǌǑ ǌǊǍǏǐ ǈǊǈǐ ǍǊǑǍǉǏǌ ǈǏǉ ǉǈǌǎǈ ǉǎǋǍǑ ǈǈǊǋ ǈǉǏǏ ǈǉǈǋ ǈǉǉǈ 5
Gǈǉǉ ǌǊǏǉǋ ǈǊǉǍ ǍǊǑǐǍǋǋ ǉǈǏ ǉǉǊǈǏ ǑǎǋǏ ǈǈǏǑ ǈǊǈǌ ǈǉǊǉ ǈǉǉǍ 5
Gǈǌǉ ǌǊǑǉǈ ǈǉǊǐ ǍǊǑǐǎǋǈ ǈǐǎ Ǒǉǋǈ ǉǈǉǉǐ ǈǊǐǑ ǈǉǊǋ ǈǈǏǏ ǈǈǏǏ 5
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Tǋǐǈ ǌǋǌǉǉ ǈǊǌǈ ǍǌǈǑǑǌǊ ǉǊǑ ǐǉǌǉ ǐǋǏǎ ǈǉǌǌ ǈǊǌǉ ǈǉǌǐ ǈǉǈǏ '
Yǈǉǎ ǌǊǉǐǑ ǈǋǑǑ ǍǌǋǏǈǊǍ ǈǐǐ ǏǋǑǑ ǉǊǎǌǑ ǈǊǑǎ ǈǋǎǍ ǈǋǋǊ ǈǋǋǎ 5
YǈǉǏ ǌǉǐǊǑ ǈǋǉǉ ǍǌǋǏǌǐǊ ǊǍǌ ǉǎǐǊ ǍǊǉǐǈ ǈǊǏǑ ǈǉǉǎ ǈǌǊǎ ǈǊǐǐ 5
YǈǊǈ ǌǋǍǏǐ ǈǊǈǏ ǍǌǋǏǈǌǉ ǊǊǍ ǌǊǏǊ ǏǐǊǌ ǈǉǌǍ ǈǊǈǐ ǈǈǑǎ ǈǈǏǍ '
YǈǊǍ ǌǉǍǐǐ ǈǊǐǌ ǍǌǋǍǏǊǐ ǉǍǉ ǌǌǋǍ ǎǉǐǉǏ ǈǈǋǉ ǈǊǈǉ ǈǊǍǎ ǈǊǌǍ 5
YǈǊǐ ǌǋǈǋǋ ǈǉǑǌ ǍǌǋǎǑǏǉ ǉǈǍ ǑǎǋǏ ǐǌǍǎ ǈǉǐǏ ǈǉǑǊ ǈǉǉǊ ǈǈǑǎ '
Yǈǋǋ ǌǉǑǊǍ ǈǊǋǈ Ǎǌǋǐǐǎǎ ǈǑǑ ǎǏǉǌ ǋǍǐǎǎ ǈǈǏǏ ǈǉǎǈ ǈǉǊǍ ǈǉǊǏ 5
Yǈǋǌ ǌǊǍǈǏ ǈǋǈǊ ǍǌǋǏǊǊǋ ǉǉǋ Ǎǐǉǌ ǉǋǏǍǉ ǈǉǑǋ ǈǊǍǑ ǈǊǈǌ ǈǉǏǏ 5
Yǈǋǐ ǌǊǎǈǏ ǈǊǐǑ ǍǌǋǐǋǏǏ ǊǉǏ ǍǍǏǑ ǋǎǍǉǍ ǈǌǍǍ ǈǈǐǍ ǈǋǋǎ ǈǊǋǌ '
YǈǋǑ ǌǊǎǍǎ ǈǉǉǏ ǍǌǋǏǎǊǑ ǉǋǏ ǑǈǈǏ ǊǉǑǌǊ ǈǊǐǌ ǈǉǈǍ ǈǈǌǎ ǈǈǌǊ 5
YǈǍǍ ǌǈǐǐǏ ǈǉǐǐ ǍǌǋǏǉǏǉ ǈǋǏ ǉǊǐǌǎ ǍǌǌǋǊ ǈǉǈǍ ǈǉǉǊ ǈǉǎǋ ǈǉǋǌ 5
Yǈǎǎ ǌǉǋǊǑ ǈǉǐǌ ǍǌǋǍǌǊǐ ǉǊǎ ǊǊǊǍ ǍǉǑǉǎ ǈǈǑǈ ǈǉǈǉ ǈǉǍǏ ǈǉǋǎ 5
YǈǏǉ ǌǊǎǋǎ ǈǉǎǑ ǍǌǋǑǋǐǋ ǈǎǏ ǑǏǑǎ ǉǑǐǈǊ ǈǉǑǎ ǈǉǋǊ ǈǉǈǏ ǈǉǈǌ 5
YǈǏǏ ǌǊǎǍǑ ǈǉǐǈ ǍǌǋǐǐǎǑ ǉǉǌ ǌǐǌǍ ǊǊǏǐǐ ǈǊǎǉ ǈǉǈǊ ǈǉǎǈ ǈǉǋǊ 5
Yǈǐǈ ǌǊǈǈǎ ǈǌǌǈ ǍǌǋǐǌǑǌ ǉǍǌ ǌǉǏǐ ǉǏǎǑǑ ǈǉǋǊ ǈǋǌǋ ǈǋǉǍ ǈǊǏǎ 5
YǈǐǍ ǌǋǊǍǏ ǈǉǐǎ ǍǌǋǑǊǋǐ ǉǍǈ ǎǏǍǎ ǈǎǈǈ ǈǉǋǋ ǈǊǈǏ ǈǈǑǉ ǈǈǏǍ '
YǈǐǑ ǌǊǑǑǐ ǈǌǉǉ ǍǌǋǐǏǊǊ ǉǐǑ ǎǎǊǑ ǌǈǊǎ ǈǉǉǏ ǈǋǈǐ ǈǋǍǊ ǈǊǎǑ '
YǈǑǋ ǌǋǉǎǉ ǈǌǊǍ ǍǌǋǐǍǎǑ ǊǊǍ ǊǑǈǍ Ǎǉǉǉ ǈǈǈǎ ǈǋǍǋ ǈǋǈǎ ǈǊǌǐ '
YǉǈǏ ǋǑǍǏǑ ǈǉǌǐ ǍǌǌǈǌǈǏ ǈǋǈ ǉǌǎǉǎ ǍǎǏǏǋ ǈǊǋǊ ǈǈǎǉ ǈǉǍǍ ǈǉǌǊ 5
ZǉǊǍ ǌǉǋǉǐ ǈǉǏǍ ǍǌǌǉǊǈǊ ǈǎǊ ǉǌǋǈǎ ǊǑǐǉǑ ǈǉǊǌ ǈǉǈǋ ǈǉǏǍ ǈǉǍǈ 5
ZǉǊǏ ǌǊǏǎǍ ǈǉǋǏ ǍǌǌǈǍǊǐ ǈǐǐ ǐǑǎǌ ǊǋǉǊǋ ǈǋǈǌ ǈǈǑǉ ǈǈǑǈ ǈǈǐǑ 5
Zǉǋǌ ǌǉǎǌǑ ǈǉǌǉ ǍǌǌǉǊǌǐ ǉǊǐ Ǌǌǐǈ ǊǈǉǏǍ ǈǊǑǎ ǈǉǉǎ ǈǉǉǑ ǈǉǉǍ 5
Zǉǋǎ ǌǊǌǊǊ ǈǊǐǐ ǍǌǌǉǉǐǑ ǉǏǊ ǉǎǑǍ Ǌǉǐǎǎ ǈǌǊǍ ǈǈǑǎ ǈǏǉǑ ǈǊǌǉ '
ZǉǋǏ ǌǉǐǈǌ ǈǉǐǉ ǍǌǌǉǐǏǈ ǈǎǌ ǐǋǌǋ ǋǎǎǍǌ ǈǉǐǐ ǈǈǑǏ ǈǉǍǋ ǈǉǋǑ 5
ZǉǌǊ ǌǊǏǊǐ ǈǉǐǍ ǍǌǌǊǉǉǍ ǈǑǈ ǏǌǐǊ ǉǏǏǉǌ ǈǉǏǋ ǈǉǋǋ ǈǉǋǌ ǈǉǊǋ 5
Zǉǌǋ ǌǊǍǌǌ ǈǉǎǌ ǍǌǌǈǌǏǐ ǉǈǍ ǏǐǏǋ ǋǈǊǑǍ ǈǊǑǎ ǈǈǐǈ ǈǉǌǋ ǈǉǋǈ 5
ZǉǌǍ ǌǊǏǍǌ ǈǉǋǏ ǍǌǌǉǐǏǐ ǉǈǊ Ǐǌǎǈ ǉǌǋǎǋ ǈǋǈǋ ǈǉǈǑ ǈǈǑǈ ǈǈǐǑ 5
ZǉǍǉ ǌǊǑǑǊ ǈǉǐǌ ǍǌǌǊǏǋǑ ǈǏǏ ǉǉǌǊǏ ǉǋǏǋǍ ǈǊǊǎ ǈǉǌǏ ǈǉǍǊ ǈǉǉǌ 5
ZǉǍǌ ǌǋǊǈǊ ǈǉǍǌ ǍǌǌǉǑǌǉ ǉǌǉ ǎǉǌǉ ǉǉǑǈǑ ǈǈǎǏ ǈǉǍǌ ǈǈǎǉ ǈǈǌǎ 5
ZǉǍǍ ǌǉǎǌǊ ǈǈǐǏ ǍǌǌǋǎǍǐ ǈǏǉ ǉǉǐǋǊ ǏǑǌǐ ǈǋǎǉ ǈǈǐǏ ǈǈǋǍ ǈǈǊǐ '
ZǉǍǐ ǌǊǍǐǐ ǈǉǑǉ ǍǌǌǊǊǍǋ ǈǎǐ ǐǑǋǎ ǉǏǐǑǏ ǈǊǈǉ ǈǉǊǐ ǈǉǏǑ ǈǉǌǉ 5
Zǉǎǋ ǌǋǎǎǊ ǈǉǑǎ ǍǌǌǊǉǊǑ Ǌǋǋ ǎǉǍǌ ǉǊǉǍǑ ǈǊǍǍ ǈǉǐǊ ǈǉǋǌ ǈǉǈǏ 5
ZǉǏǍ ǌǉǎǍǍ ǈǊǎǐ ǍǌǌǊǍǐǈ ǈǍǋ ǉǉǎǐǈ ǉǎǍǊǐ ǈǍǌǐ ǈǉǑǏ ǈǊǊǉ ǈǊǊǎ 5
ZǉǏǏ ǌǉǈǊǌ ǈǊǎǋ ǍǌǌǋǎǉǏ ǈǊǑ ǉǌǍǏǊ ǊǏǍǏǎ ǈǋǉǉ ǈǈǏǌ ǈǋǐǋ ǈǊǌǍ 5
[ǉǐǈ ǌǊǈǈǊ ǈǊǈǏ ǍǌǌǌǉǏǑ ǉǈǌ ǌǍǏǏ ǊǊǉǌǌ ǈǉǋǐ ǈǉǋǉ ǈǊǉǉ ǈǉǏǌ 5
[ǉǐǉ ǌǋǊǌǎ ǈǉǏǋ ǍǌǌǋǐǍǋ Ǌǋǈ ǊǈǏǊ ǉǏǎǍǎ ǈǊǈǎ ǈǉǐǌ ǈǉǉǏ ǈǈǑǊ 5
[ǉǐǋ ǌǉǈǐǋ ǈǉǉǐ ǍǌǌǋǎǈǏ ǈǌǎ ǉǉǎǑǉ ǊǑǍǉǌ ǈǊǉǈ ǈǈǏǊ ǈǉǈǍ ǈǈǑǐ 5
[ǉǐǍ ǌǊǉǈǏ ǈǉǏǌ Ǎǌǌǋǈǐǋ ǈǏǑ ǎǑǎǑ ǊǑǋǊǉ ǈǈǊǏ ǈǉǋǈ ǈǉǈǌ ǈǉǉǍ 5
[ǉǐǏ ǌǉǉǋǐ ǈǊǈǋ ǍǌǌǌǉǏǊ ǈǍǎ ǉǌǊǑǉ ǊǌǑǎǍ ǈǈǋǍ ǈǉǈǍ ǈǊǉǐ ǈǉǐǐ '
[Ǌǈǈ ǌǊǌǊǏ ǈǊǏǉ ǍǌǌǍǊǌǌ ǈǎǎ ǏǐǌǍ ǉǌǐǍǋ ǈǈǋǋ ǈǊǊǍ ǈǊǉǏ ǈǉǐǏ 5
[ǊǈǊ ǌǈǋǎǈ ǈǉǐǐ ǍǌǌǌǐǏǎ ǈǋǐ Ǒǌǐǌ ǊǈǏǏǉ ǈǉǋǈ ǈǉǊǈ ǈǊǉǑ ǈǉǐǏ 5
[Ǌǈǋ ǌǊǌǏǑ ǈǋǊǌ ǍǌǌǍǉǉǑ ǈǎǌ ǑǎǌǏ ǉǐǋǌǌ ǈǊǉǌ ǈǉǏǎ ǈǌǊǎ ǈǋǋǏ 5




*% Ӊ ӐӉ 5#NBY Ӑ5NBY ϒ'JSTU ϒ-BTU ρ Ӑρ "7 Ӑ"7 2
[Ǌǈǌ ǌǋǉǊǍ ǈǉǑǌ ǍǌǌǍǊǏǊ ǈǐǎ ǐǋǐǎ ǉǈǉǊǐ ǈǉǋǊ ǈǉǑǉ ǈǉǈǋ ǈǈǐǍ 5
[ǊǈǍ ǌǉǐǌǋ ǈǊǑǉ ǍǌǌǍǊǐǋ ǈǍǍ ǑǏǋǎ ǉǋǏǎǏ ǈǊǊǑ ǈǉǎǌ ǈǊǑǑ ǈǊǌǑ 5
[Ǌǈǐ ǌǊǐǈǏ ǈǉǍǎ ǍǌǌǍǌǏǑ ǈǎǐ ǐǑǑǍ ǉǊǍǑǈ ǈǊǎǌ ǈǉǋǊ ǈǉǈǑ ǈǉǈǊ 5
Ǯ.-$4ȖLȖ SFQPSUT EJTUBODF NPEVMJ XJUI B)Ƥ = ƪƩ LN T−ƥ .QD−ƥ
ǯϒ'JSTU]-BTU JT UIF SFTUGSBNF QIBTF PG UIF ėSTU BOE MBTU PCTFSWBUJPO SFTQFDUJWFMZ BOE JT EFQFOEFOU PO #
CBOE UJNF PG NBYJNVN 5#NBY
ǰ8F VTF UIF (BMBDUJD SFEEFOJOH MBX PG 0%POOFMM <ǑǍ> XJUI 37 ėYFE UP ǋǉ UP NPEFM UIF FYUJODUJPO JO
UIF IPTUHBMBYZ PG UIF TVQFSOPWB
Ǳ'MBH EFTDSJCJOH JG UIF PCKFDU QBTTFT 	5
 PS GBJMT 	'















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































<ǉ> , / "CB[BKJBO + , "EFMNBO.D$BSUIZ . " "HÛFSPT 4 4 "MMBN
$ "MMFOEF 1SJFUP % "O , 4 + "OEFSTPO 4 ' "OEFSTPO + "OOJT / "
#BIDBMM BOE FU BM ĉF 4FWFOUI %BUB 3FMFBTF PG UIF 4MPBO %JHJUBM 4LZ 4VSWFZ
"Q+4 ǉǐǊǍǌǋ +VOF ǊǈǈǑ EPJ ƥƤƥƤƬƬƤƤƪƫƤƤƨƭƥƬƦƦƩƨƧ
<Ǌ> " "MCSFDIU ( #FSOTUFJO 3 $BIO 8 - 'SFFENBO + )FXJĨ 8 )V + )VUI
. ,BNJPOLPXTLJ & 8 ,PMC - ,OPY + $ .BUIFS 4 4UBHHT BOE / #
4VOU[FĎ 3FQPSU PG UIF %BSL &OFSHZ 5BTL 'PSDF "S9JW "TUSPQIZTJDT FQSJOUT
4FQUFNCFS Ǌǈǈǎ
<ǋ> + "MMJOHUPO4NJUI . #SFBSF 3 &MMJT % (FMMBUMZ , (MB[FCSPPL 1 +PSEFO
+ .BDMFBO 1 0BUFT ( 4IBX / 5BOWJS , 5BZMPS 1 5BZMPS + 8FCTUFS BOE
4 8PSTXJDL " MPXEJTQFSTJPO TVSWFZ TQFDUSPHSBQI 	-%44Ǌ
 GPS UIF 8JMMJBN
)FSTDIFM 5FMFTDPQF 1"41 ǉǈǎǑǐǋmǑǑǉ 4FQUFNCFS ǉǑǑǌ EPJ ƥƤƥƤƬƪƥƧƧƨƫƥ
<ǌ> - "OEFSTPO & "VCPVSH 4 #BJMFZ % #J[ZBFW . #MBOUPO " 4 #PMUPO
+ #SJOLNBOO + 3 #SPXOTUFJO " #VSEFO " + $VFTUB - " / EB $PTUB , 4
%BXTPO 3 EF 1VĨFS % + &JTFOTUFJO + & (VOO ) (VP +$ )BNJMUPO
1 )BSEJOH 4 )P , )POTDIFJE & ,B[JO % ,JSLCZ +1 ,OFJC " -BCBUJF
$ -PPNJT 3 ) -VQUPO & .BMBOVTIFOLP 7 .BMBOVTIFOLP
3 .BOEFMCBVN . .BOFSB $ .BSBTUPO $ , .D#SJEF , 5 .FIUB
0 .FOB ' .POUFTBOP % .VOB 3 $ /JDIPM 4 & /V[B . % 0MNTUFBE
% 0SBWFU[ / 1BENBOBCIBO / 1BMBORVF%FMBCSPVJMMF , 1BO + 1BSFKLP
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 . 4USJU[JOHFS / # 4VOU[FĎ , ,SJTDJVOBT - #PMEU
4 (PO[ÃMF[ 8 ,S[FNJOTLJ / .PSSFMM . 3PUI ' 4BMHBEP # ' .BEPSF
ǊǐǏ
% .VSQIZ 1 8ZBĨ 8 -J " 7 'JMJQQFOLP BOE / .JMMFS ĉF $BSOFHJF
4VQFSOPWB 1SPKFDU "OBMZTJT PG UIF 'JSTU 4BNQMF PG -PX3FETIJě 5ZQF*B
4VQFSOPWBF "+ ǉǋǑǉǊǈmǉǌǌ +BOVBSZ Ǌǈǉǈ EPJ
ƥƤƥƤƬƬƤƤƤƨƪƦƩƪƥƧƭƥƥƦƤ
<ǋǎ> 3 + 'PMFZ 5ZQF *B TVQFSOPWB FWPMVUJPO BOE EBSL FOFSHZ 1I% UIFTJT 6OJWFSTJUZ
PG $BMJGPSOJB #FSLFMFZ Ǌǈǈǐ
<ǋǏ> 3 + 'PMFZ BOE % ,BTFO .FBTVSJOH &KFDUB 7FMPDJUZ *NQSPWFT 5ZQF *B
4VQFSOPWB %JTUBODFT "Q+ ǏǊǑǍǍ .BSDI Ǌǈǉǉ EPJ
ƥƤƥƤƬƬƤƤƤƨƪƧƫ9ƫƦƭƥƩƩ
<ǋǐ> 3 + 'PMFZ 5 .BUIFTPO 4 #MPOEJO 3 $IPSOPDL + . 4JMWFSNBO 1 $IBMMJT
" $MPDDIJBĨJ " 7 'JMJQQFOLP 3 1 ,JSTIOFS # -FJCVOEHVU + 4PMMFSNBO
+ 4QZSPNJMJP + - 5POSZ 5 . %BWJT 1 . (BSOBWJDI 4 8 +IB , ,SJTDJVOBT
8 -J ( 1JHOBUB " 3FTU " ( 3JFTT # 1 4DINJEU 3 $ 4NJUI $ 8 4UVCCT
# & 5VDLFS BOE 8 . 8PPE7BTFZ 4QFDUSPTDPQZ PG )JHI3FETIJě
4VQFSOPWBF GSPN UIF &TTFODF 1SPKFDU ĉF 'JSTU 'PVS :FBST "+ ǉǋǏ
ǋǏǋǉmǋǏǌǊ "QSJM ǊǈǈǑ EPJ ƥƤƥƤƬƬƤƤƤƨƪƦƩƪƥƧƫƨƧƫƧƥ
<ǋǑ> 3 + 'PMFZ " 7 'JMJQQFOLP 3 ,FTTMFS # #BTTFĨ + " 'SJFNBO 1 .
(BSOBWJDI 4 8 +IB , ,POJTIJ ) -BNQFJUM " ( 3JFTT . 4BLP % 1
4DIOFJEFS + 4PMMFSNBO BOE . 4NJUI " .JTNBUDI JO UIF 6MUSBWJPMFU 4QFDUSB
CFUXFFO -PXSFETIJě BOE *OUFSNFEJBUFSFETIJě 5ZQF *B 4VQFSOPWBF BT B
1PTTJCMF 4ZTUFNBUJD 6ODFSUBJOUZ GPS 4VQFSOPWB $PTNPMPHZ "+ ǉǌǋǉǉǋ .BZ
ǊǈǉǊ EPJ ƥƤƥƤƬƬƤƤƤƨƪƦƩƪƥƨƧƩƥƥƧ
<ǌǈ> 8 - 'SFFENBO $ 3 #VSOT . . 1IJMMJQT 1 8ZBĨ 4 & 1FSTTPO # '
.BEPSF $ $POUSFSBT ( 'PMBUFMMJ & 4 (PO[BMF[ . )BNVZ & )TJBP % %
,FMTPO / .PSSFMM % $ .VSQIZ . 3PUI . 4USJU[JOHFS - 4UVSDI / #
4VOU[FĎ 1 "TUJFS $ #BMMBOE # #BTTFĨ - #PMEU 3 ( $BSMCFSH " + $POMFZ
+ " 'SJFNBO 1 . (BSOBWJDI + (VZ % )BSEJO % " )PXFMM 3 ,FTTMFS
) -BNQFJUM + .BSSJOFS 3 1BJO , 1FSSFĨ / 3FHOBVMU " ( 3JFTT . 4BLP
% 1 4DIOFJEFS . 4VMMJWBO BOE . 8PPE7BTFZ ĉF $BSOFHJF 4VQFSOPWB
1SPKFDU 'JSTU /FBS*OGSBSFE )VCCMF %JBHSBN UP [ } ǈǏ "Q+ ǏǈǌǉǈǋǎmǉǈǍǐ
0DUPCFS ǊǈǈǑ EPJ ƥƤƥƤƬƬƤƤƤƨƪƧƫ9ƫƤƨƦƥƤƧƪ
<ǌǉ> . 'VLVHJUB 5 *DIJLBXB + & (VOO . %PJ , 4IJNBTBLV BOE % 1
4DIOFJEFS ĉF 4MPBO %JHJUBM 4LZ 4VSWFZ 1IPUPNFUSJD 4ZTUFN "+ ǉǉǉǉǏǌǐ
"QSJM ǉǑǑǎ EPJ ƥƤƥƤƬƪƥƥƫƭƥƩ
<ǌǊ> . (BOFTIBMJOHBN 8 -J " 7 'JMJQQFOLP $ "OEFSTPO ( 'PTUFS & - (BUFT
$ 7 (SJđUI # + (SJHTCZ / +PVCFSU + -FKB 5 # -PXF # .BDPNCFS
Ǌǐǐ
5 1SJUDIBSE 1 ĉSBTIFS BOE % 8JOTMPX 3FTVMUT PG UIF -JDL 0CTFSWBUPSZ
4VQFSOPWB 4FBSDI 'PMMPXVQ 1IPUPNFUSZ 1SPHSBN #73* -JHIU $VSWFT PG ǉǎǍ
5ZQF *B 4VQFSOPWBF "Q+4 ǉǑǈǌǉǐmǌǌǐ 0DUPCFS Ǌǈǉǈ EPJ
ƥƤƥƤƬƬƤƤƪƫƤƤƨƭƥƭƤƦƨƥƬ
<ǌǋ> " (BSH $ 8 4UVCCT 1 $IBMMJT 8 . 8PPE7BTFZ 4 #MPOEJO . & )VCFS
, $PPL 4 /JLPMBFW " 3FTU 3 $ 4NJUI , 0MTFO / # 4VOU[FĎ $ "HVJMFSB
+ - 1SJFUP " #FDLFS " .JDFMJ ( .JLOBJUJT " $MPDDIJBĨJ % .JOOJUJ
- .PSFMMJ BOE % - 8FMDI -JHIU $VSWFT PG 5ZQF *B 4VQFSOPWBF GSPN /FBS UIF
5JNF PG &YQMPTJPO "+ ǉǋǋǌǈǋmǌǉǑ 'FCSVBSZ ǊǈǈǏ EPJ ƥƤƥƤƬƪƩƥƤƥƥƬ
<ǌǌ> , (MB[FCSPPL BOE + #MBOE)BXUIPSO .JDSPTMJU /PE4IVĔF 4QFDUSPTDPQZ "
5FDIOJRVF GPS "DIJFWJOH 7FSZ )JHI %FOTJUJFT PG 4QFDUSB 1"41 ǉǉǋǉǑǏmǊǉǌ
'FCSVBSZ Ǌǈǈǉ EPJ ƥƤƥƤƬƪƧƥƬƪƦƩ
<ǌǍ> ( (PMEIBCFS % & (SPPN " ,JN ( "MEFSJOH 1 "TUJFS " $POMFZ 4 &
%FVTUVB 3 &MMJT 4 'BCCSP " 4 'SVDIUFS " (PPCBS * )PPL . *SXJO
. ,JN 3 " ,OPQ $ -JENBO 3 .D.BIPO 1 & /VHFOU 3 1BJO
/ 1BOBHJB $ 3 1FOOZQBDLFS 4 1FSMNVĨFS 1 3VJ[-BQVFOUF # 4DIBFGFS
/ " 8BMUPO BOE 5 :PSL 5JNFTDBMF 4USFUDI 1BSBNFUFSJ[BUJPO PG 5ZQF *B
4VQFSOPWB ##BOE -JHIU $VSWFT "Q+ ǍǍǐǋǍǑmǋǎǐ 4FQUFNCFS Ǌǈǈǉ EPJ
ƥƤƥƤƬƪƧƦƦƨƪƤ
<ǌǎ> + (VZ 1 "TUJFS 4 #BVNPOU % )BSEJO 3 1BJO / 3FHOBVMU 4 #BTB 3 (
$BSMCFSH " $POMFZ 4 'BCCSP % 'PVDIF[ * . )PPL % " )PXFMM
, 1FSSFĨ $ + 1SJUDIFU + 3JDI . 4VMMJWBO 1 "OUJMPHVT & "VCPVSH
( #B[JO + #SPOEFS . 'JMJPM / 1BMBORVF%FMBCSPVJMMF 1 3JQPDIF BOE
7 3VIMNBOO,MFJEFS 4"-5Ǌ VTJOH EJTUBOU TVQFSOPWBF UP JNQSPWF UIF VTF PG
5ZQF *B TVQFSOPWBF BT EJTUBODF JOEJDBUPST "S9JW "TUSPQIZTJDT FQSJOUT +BOVBSZ
ǊǈǈǏ
<ǌǏ> + (VZ . 4VMMJWBO " $POMFZ / 3FHOBVMU 1 "TUJFS $ #BMMBOE 4 #BTB 3 (
$BSMCFSH % 'PVDIF[ % )BSEJO * . )PPL % " )PXFMM 3 1BJO
/ 1BMBORVF%FMBCSPVJMMF , . 1FSSFĨ $ + 1SJUDIFU + 3JDI
7 3VIMNBOO,MFJEFS % #BMBN 4 #BVNPOU 3 4 &MMJT 4 'BCCSP ) ,
'BLIPVSJ / 'PVSNBOPJU 4 (PO[ÃMF[(BJUÃO . - (SBIBN & )TJBP
5 ,SPOCPSH $ -JENBO " . .PVSBP 4 1FSMNVĨFS 1 3JQPDIF / 4V[VLJ
BOE & 4 8BMLFS ĉF 4VQFSOPWB -FHBDZ 4VSWFZ ǋZFBS TBNQMF 5ZQF *B
TVQFSOPWBF QIPUPNFUSJD EJTUBODFT BOE DPTNPMPHJDBM DPOTUSBJOUT "" ǍǊǋ"Ǐ
/PWFNCFS Ǌǈǉǈ EPJ ƥƤƥƤƩƥƤƤƤƨƪƧƪƥƦƤƥƤƥƨƨƪƬ
<ǌǐ> . )BNVZ + .B[B . . 1IJMMJQT / # 4VOU[FĎ . 8JTDIOKFXTLZ 3 $
4NJUI 3 "OUF[BOB - " 8FMMT - & (PO[BMF[ 1 (JHPVY . /BWBSSFUF
ǊǐǑ
' #BSSJFOUPT 3 -BNPOUBHOF . EFMMB 7BMMF + & &MJBT " $ 1IJMMJQT 4 $
0EFXBIO + " #BMEXJO " 3 8BMLFS 5 8JMMJBNT $ 3 4UVSDI ' , #BHBOPĎ
# $ $IBCPZFS 3 " 4DIPNNFS ) 5JSBEP . )FSOBOEF[ 1 6HBSUF
1 (VIBUIBLVSUB 4 # )PXFMM 1 4[LPEZ 1 $ 4DINJEULF BOE + 3PUI ĉF
ǉǑǑǈ $BMBO5PMPMP 4VQFSOPWB 4FBSDI "+ ǉǈǎǊǋǑǊmǊǌǈǏ %FDFNCFS ǉǑǑǋ
EPJ ƥƤƥƤƬƪƥƥƪƬƥƥ
<ǌǑ> . )BNVZ . . 1IJMMJQT - " 8FMMT BOE + .B[B , $PSSFDUJPOT GPS UZQF *"
TVQFSOPWBF 1"41 ǉǈǍǏǐǏmǏǑǋ +VMZ ǉǑǑǋ
<Ǎǈ> . )BNVZ . . 1IJMMJQT / # 4VOU[FĎ 3 " 4DIPNNFS + .B[B BOE
3 "WJMFT ĉF "CTPMVUF -VNJOPTJUJFT PG UIF $BMBO5PMPMP 5ZQF *" 4VQFSOPWBF
"+ ǉǉǊǊǋǑǉ %FDFNCFS ǉǑǑǎ 63-
?iiT,ff/b#bX?`p`/X2/mf+;B@#BMfMT?@#B#n[m2`v\#B#+Q/24
ƥƭƭƪCXXXXƥƥƦXƦƧƭƥ>/#nF2v4ah
<Ǎǉ> , )BUBOP % #SBODI BOE + %FBUPO &YUJODUJPO BOE 3BEJBM %JTUSJCVUJPO PG
4VQFSOPWB 1SPQFSUJFT JO ĉFJS 1BSFOU (BMBYJFT "Q+ ǍǈǊǉǏǏ +VMZ ǉǑǑǐ EPJ
ƥƤƥƤƬƪƧƤƩƭƤƧ
<ǍǊ> 1 ) )BVTDIJMEU & #BSPO BOE ' "MMBSE 1BSBMMFM *NQMFNFOUBUJPO PG UIF
1)0&/*9 (FOFSBMJ[FE 4UFMMBS "UNPTQIFSF 1SPHSBN "Q+ ǌǐǋǋǑǈ +VMZ ǉǑǑǏ
EPJ ƥƤƥƤƬƪƧƤƨƦƧƧ
<Ǎǋ> . )JDLFO 1 $IBMMJT 4 +IB 3 1 ,JSTIOFS 5 .BUIFTPO . .PEKB[ " 3FTU
8 .JDIBFM 8PPE7BTFZ ( #BLPT & + #BSUPO 1 #FSMJOE " #SBHH
$ #SJDFÒP 8 3 #SPXO / $BMEXFMM . $BMLJOT 3 $IP - $JVQJL
. $POUSFSBT ,$ %FOEZ " %PTBK / %VSIBN , &SJLTFO ( &TRVFSEP
. &WFSFĨ & 'BMDP + 'FSOBOEF[ " (BCB 1 (BSOBWJDI ( (SBWFT 1 (SFFO
5 (SPOFS $ )FSHFOSPUIFS . + )PMNBO 7 )SBEFDLZ + )VDISB
# )VUDIJTPO % +FSJVT " +PSEBO 3 ,JMHBSE . ,SBVTT , -VINBO - .BDSJ
% .BSSPOF + .D%PXFMM % .D*OUPTI # .D/BNBSB 5 .FHFBUI
# .PDIFKTLB % .VOP[ + .V[FSPMMF 0 /BSBOKP ( /BSBZBO . 1BISF
8 1FUFST % 1FUFSTPO , 3JOFT # 3JQNBO " 3PVTTBOPWB 3 4DIJME
" 4JDJMJB"HVJMBS + 4PLPMPTLJ , 4NBMMFZ " 4NJUI 5 4QBIS , ; 4UBOFL
1 #BSNCZ 4 #MPOEJO $ 8 4UVCCT " 4[FOUHZPSHZJ . " 1 5PSSFT " 7B[
" 7JLIMJOJO ; 8BOH . 8FTUPWFS % 8PPET BOE 1 ;IBP $G"ǋ ǉǐǍ 5ZQF *B
4VQFSOPWB -JHIU $VSWFT GSPN UIF $G" "Q+ ǏǈǈǋǋǉmǋǍǏ +VMZ ǊǈǈǑ EPJ
ƥƤƥƤƬƬƤƤƤƨƪƧƫ9ƫƤƤƥƧƧƥ
<Ǎǌ> . )JDLFO 8 . 8PPE7BTFZ 4 #MPOEJO 1 $IBMMJT 4 +IB 1 - ,FMMZ " 3FTU
BOE 3 1 ,JSTIOFS *NQSPWFE %BSL &OFSHZ $POTUSBJOUT GSPN }ǉǈǈ /FX $G"
ǊǑǈ
4VQFSOPWB 5ZQF *B -JHIU $VSWFT "Q+ ǏǈǈǉǈǑǏmǉǉǌǈ "VHVTU ǊǈǈǑ EPJ
ƥƤƥƤƬƬƤƤƤƨƪƧƫ9ƫƤƤƦƥƤƭƫ
<ǍǍ> . )JDLFO 1 $IBMMJT 3 1 ,JSTIOFS " 3FTU $ & $SBNFS 8 . 8PPE7BTFZ
( #BLPT 1 #FSMJOE 8 3 #SPXO / $BMEXFMM . $BMLJOT 5 $VSSJF , EF
,MFFS ( &TRVFSEP . &WFSFĨ & 'BMDP + 'FSOBOEF[ " 4 'SJFENBO
5 (SPOFS + )BSUNBO . + )PMNBO 3 )VUDIJOT 4 ,FZT % ,JQQJOH
% -BUIBN ( ) .BSJPO ( /BSBZBO . 1BISF " 1BM 8 1FUFST
( 1FSVNQJMMZ # 3JQNBO # 4JQPD[ " 4[FOUHZPSHZJ 4 5BOH . " 1 5PSSFT
" 7B[ 4 8PML BOE " ;F[BT $G"ǌ -JHIU $VSWFT GPS Ǒǌ 5ZQF *B 4VQFSOPWBF
"Q+4 ǊǈǈǉǊ +VOF ǊǈǉǊ EPJ ƥƤƥƤƬƬƤƤƪƫƤƤƨƭƦƤƤƦƥƦ
<Ǎǎ> + " )PMU[NBO + .BSSJOFS 3 ,FTTMFS . 4BLP # %JMEBZ + " 'SJFNBO % 1
4DIOFJEFS # #BTTFĨ " #FDLFS % $JOBCSP ' %F+POHI % - %FQPZ . %PJ
1 . (BSOBWJDI $ + )PHBO 4 +IB , ,POJTIJ ) -BNQFJUM + - .BSTIBMM
% .D(JOOJT ( .JLOBJUJT 3 $ /JDIPM + - 1SJFUP " ( 3JFTT . 8
3JDINPOE 3 3PNBOJ . 4NJUI / 5BLBOBTIJ , 5PLJUB , WBO EFS )FZEFO
/ :BTVEB BOE $ ;IFOH ĉF 4MPBO %JHJUBM 4LZ 4VSWFZ** 1IPUPNFUSZ BOE
4VQFSOPWB *" -JHIU $VSWFT GSPN UIF ǊǈǈǍ %BUB "+ ǉǋǎǊǋǈǎmǊǋǊǈ %FDFNCFS
Ǌǈǈǐ EPJ ƥƤƥƤƬƬƤƤƤƨƪƦƩƪƥƧƪƪƦƧƤƪ
<ǍǏ> * )PPL + 3 "MMJOHUPO4NJUI 4 . #FBSE % $SBNQUPO 3 - %BWJFT $ (
%JDLTPO " 8 &CCFST + . 'MFUDIFS * +PSHFOTFO * +FBO 4 +VOFBV 3 (
.VSPXJOTLJ 3 /PMBO , -BJEMBX # -FDLJF ( & .BSTIBMM 5 1VSLJOT * .
3JDIBSETPO 4 $ 3PCFSUT % " 4JNPOT . + 4NJUI + 3 4UJMCVSO , 4[FUP
$ 5JFSOFZ 3 + 8PMĎ BOE 3 8PPĎ (FNJOJOPSUI NVMUJPCKFDU TQFDUSPHSBQI
JOUFHSBUJPO UFTU BOE DPNNJTTJPOJOH *O *OTUSVNFOU %FTJHO BOE 1FSGPSNBODF GPS
0QUJDBM*OěBSFE (SPVOECBTFE 5FMFTDPQFT &EJUFE CZ *ZF .BTBOPSJ .PPSXPPE
"MBO ' . 1SPDFFEJOHT PG UIF 41*& 7PMVNF ȘȜȘȕ QQ ȕȚȘșȕȚșȚ 	ȖȔȔȗ
 QBHFT
ǉǎǌǍmǉǎǍǎ .BSDI Ǌǈǈǋ
<Ǎǐ> , )PSOF "O PQUJNBM FYUSBDUJPO BMHPSJUIN GPS $$% TQFDUSPTDPQZ 1"41 Ǒǐ
ǎǈǑmǎǉǏ +VOF ǉǑǐǎ EPJ ƥƤƥƤƬƪƥƧƥƬƤƥ
<ǍǑ> % " )PXFMM . 4VMMJWBO , 1FSSFĨ 5 + #SPOEFS * . )PPL 1 "TUJFS
& "VCPVSH % #BMBN 4 #BTB 3 ( $BSMCFSH 4 'BCCSP % 'PVDIF[ + (VZ
) -BGPVY + % /FJMM 3 1BJO / 1BMBORVF%FMBCSPVJMMF $ + 1SJUDIFU
/ 3FHOBVMU + 3JDI 3 5BJMMFU 3 ,OPQ 3 ( .D.BIPO 4 1FSMNVĨFS BOE
/ " 8BMUPO (FNJOJ 4QFDUSPTDPQZ PG 4VQFSOPWBF GSPN UIF 4VQFSOPWB -FHBDZ
4VSWFZ *NQSPWJOH )JHI3FETIJě 4VQFSOPWB 4FMFDUJPO BOE $MBTTJėDBUJPO "Q+
ǎǋǌǉǉǑǈmǉǊǈǉ %FDFNCFS ǊǈǈǍ EPJ ƥƤƥƤƬƪƨƭƫƥƥƭ




<ǎǉ> - )VJ BOE 1 # (SFFOF $PSSFMBUFE ĚVDUVBUJPOT JO MVNJOPTJUZ EJTUBODF BOE UIF
JNQPSUBODF PG QFDVMJBS NPUJPO JO TVQFSOPWB TVSWFZT 1IZT 3FW % Ǐǋ	ǉǊ

ǉǊǋǍǊǎ +VOF Ǌǈǈǎ EPJ ƥƤƥƥƤƧ1IZT3FW%ƫƧƥƦƧƩƦƪ
<ǎǊ> Â *WF[Jˀ + " 4NJUI ( .JLOBJUJT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-ZSBF "Q+ ǉǎǉǉǈǉǍ 4FQUFNCFS ǉǑǏǈ EPJ ƥƤƥƤƬƪƥƩƤƪƤƧ
<Ǒǐ> + # 0LF + ( $PIFO . $BSS + $SPNFS " %JOHJ[JBO ' ) )BSSJT
4 -BCSFDRVF 3 -VDJOJP 8 4DIBBM ) &QQT BOE + .JMMFS ĉF ,FDL
-PX3FTPMVUJPO *NBHJOH 4QFDUSPNFUFS 1"41 ǉǈǏǋǏǍ "QSJM ǉǑǑǍ
<ǑǑ> / 1BENBOBCIBO % + 4DIMFHFM % 1 'JOLCFJOFS + $ #BSFOUJOF . 3 #MBOUPO
) + #SFXJOHUPO + & (VOO . )BSWBOFL % 8 )PHH Â *WF[Jˀ % +PIOTUPO
4 . ,FOU 4 + ,MFJONBO ( 3 ,OBQQ + ,S[FTJOTLJ % -POH & ) /FJMTFO
+S " /JĨB $ -PPNJT 3 ) -VQUPO 4 3PXFJT 4 " 4OFEEFO . " 4USBVTT
BOE % - 5VDLFS "O *NQSPWFE 1IPUPNFUSJD $BMJCSBUJPO PG UIF 4MPBO %JHJUBM
4LZ 4VSWFZ *NBHJOH %BUB "Q+ ǎǏǌǉǊǉǏmǉǊǋǋ 'FCSVBSZ Ǌǈǈǐ EPJ
ƥƤƥƤƬƪƩƦƨƪƫƫ
<ǉǈǈ> 4 1FSMNVĨFS 4 (BCJ ( (PMEIBCFS " (PPCBS % & (SPPN * . )PPL
" ( ,JN . : ,JN + $ -FF 3 1BJO $ 3 1FOOZQBDLFS * " 4NBMM 3 4
&MMJT 3 ( .D.BIPO # + #PZMF 1 4 #VODMBSL % $BSUFS . + *SXJO
, (MB[FCSPPL ) + . /FXCFSH " 7 'JMJQQFOLP 5 .BUIFTPO . %PQJUB
8 + $PVDI BOE ĉF 4VQFSOPWB $PTNPMPHZ 1SPKFDU .FBTVSFNFOUT PG UIF
$PTNPMPHJDBM 1BSBNFUFST 0NFHB BOE -BNCEB GSPN UIF 'JSTU 4FWFO 4VQFSOPWBF
BU ;  ǈǋǍ "Q+ ǌǐǋǍǎǍ +VMZ ǉǑǑǏ EPJ ƥƤƥƤƬƪƧƤƨƦƪƩ
<ǉǈǉ> 4 1FSMNVĨFS ( "MEFSJOH ( (PMEIBCFS 3 " ,OPQ 1 /VHFOU 1 ( $BTUSP
4 %FVTUVB 4 'BCCSP " (PPCBS % & (SPPN * . )PPL " ( ,JN . :
,JN + $ -FF / + /VOFT 3 1BJO $ 3 1FOOZQBDLFS 3 2VJNCZ $ -JENBO
3 4 &MMJT . *SXJO 3 ( .D.BIPO 1 3VJ[-BQVFOUF / 8BMUPO # 4DIBFGFS
# + #PZMF " 7 'JMJQQFOLP 5 .BUIFTPO " 4 'SVDIUFS / 1BOBHJB ) + .
/FXCFSH 8 + $PVDI BOE ĉF 4VQFSOPWB $PTNPMPHZ 1SPKFDU .FBTVSFNFOUT
PG 0NFHB BOE -BNCEB GSPN ǌǊ )JHI3FETIJě 4VQFSOPWBF "Q+ ǍǉǏǍǎǍmǍǐǎ
+VOF ǉǑǑǑ EPJ ƥƤƥƤƬƪƧƤƫƦƦƥ
<ǉǈǊ> % . 1FUFSTPO $ " )VNNFM 5 " 1BVMT + 5 "SNTUSPOH + " #FOTPO ( $
(JMCSFBUI 3 # )JOETMFZ % + )VĨFS , + +PIOTUPO % .P[VSLFXJDI BOE
ǊǑǎ
) 3 4DINJĨ 7FHB JT B SBQJEMZ SPUBUJOH TUBS /BUVSF ǌǌǈǐǑǎmǐǑǑ "QSJM Ǌǈǈǎ
EPJ ƥƤƥƤƧƬOBUVSFƤƨƪƪƥ
<ǉǈǋ> . . 1IJMMJQT ĉF BCTPMVUF NBHOJUVEFT PG 5ZQF *B TVQFSOPWBF "Q+ ǌǉǋ
-ǉǈǍm-ǉǈǐ "VHVTU ǉǑǑǋ EPJ ƥƤƥƤƬƪƥƬƪƭƫƤ
<ǉǈǌ> . . 1IJMMJQT - " 8FMMT / # 4VOU[FĎ . )BNVZ # -FJCVOEHVU 3 1
,JSTIOFS BOE $ # 'PMU[ 4/ ǉǑǑǉ5  'VSUIFS FWJEFODF PG UIF IFUFSPHFOFPVT
OBUVSF PG UZQF *" TVQFSOPWBF "+ ǉǈǋǉǎǋǊmǉǎǋǏ .BZ ǉǑǑǊ EPJ
ƥƤƥƤƬƪƥƥƪƥƫƫ
<ǉǈǍ> . . 1IJMMJQT 1 -JSB / # 4VOU[FĎ 3 " 4DIPNNFS . )BNVZ BOE + .B[B
ĉF 3FEEFOJOH'SFF %FDMJOF 3BUF 7FSTVT -VNJOPTJUZ 3FMBUJPOTIJQ GPS 5ZQF *B
4VQFSOPWBF "+ ǉǉǐǉǏǎǎmǉǏǏǎ 0DUPCFS ǉǑǑǑ EPJ ƥƤƥƤƬƪƧƤƥƤƧƦ
<ǉǈǎ> 1MBODL DPMMBCPSBUJPO 1 " 3 "EF / "HIBOJN $ "SNJUBHF$BQMBO
. "SOBVE . "TIEPXO ' "USJP#BSBOEFMB + "VNPOU $ #BDDJHBMVQJ " +
#BOEBZ BOE FU BM 1MBODL Ǌǈǉǋ SFTVMUT 97 $.# QPXFS TQFDUSB BOE MJLFMJIPPE
"S9JW FQSJOUT .BSDI Ǌǈǉǋ
<ǉǈǏ> 1MBODL $PMMBCPSBUJPO 1 " 3 "EF / "HIBOJN $ "SNJUBHF$BQMBO
. "SOBVE . "TIEPXO ' "USJP#BSBOEFMB + "VNPOU $ #BDDJHBMVQJ " +
#BOEBZ BOE FU BM 1MBODL Ǌǈǉǋ SFTVMUT 97* $PTNPMPHJDBM QBSBNFUFST "S9JW
FQSJOUT .BSDI Ǌǈǉǋ
<ǉǈǐ> + - 1SJFUP " 3FTU BOE / # 4VOU[FĎ " /FX .FUIPE UP $BMJCSBUF UIF
.BHOJUVEFT PG 5ZQF *B 4VQFSOPWBF BU .BYJNVN -JHIU "Q+ ǎǌǏǍǈǉmǍǉǊ
"VHVTU Ǌǈǈǎ EPJ ƥƤƥƤƬƪƩƤƨƧƤƫ
<ǉǈǑ> * 1 1TLPWTLJJ -JHIU DVSWFT DPMPS DVSWFT BOE FYQBOTJPO WFMPDJUZ PG UZQF *
TVQFSOPWBF BT GVODUJPOT PG UIF SBUF PG CSJHIUOFTT EFDMJOF 4PWJFU "TU Ǌǉ
ǎǏǍmǎǐǊ %FDFNCFS ǉǑǏǏ
<ǉǉǈ> * 3BNÎSF[ $ "MMFOEF 1SJFUP 4 3FEėFME BOE % - -BNCFSU 'VOEBNFOUBM
QBSBNFUFST BOE BCVOEBODFT PG NFUBMQPPS TUBST UIF 4%44 TUBOEBSE #% ǉǏ
ǌǏǈǐ "" ǌǍǑǎǉǋmǎǊǍ /PWFNCFS Ǌǈǈǎ EPJ ƥƤƥƤƩƥƤƤƤƨƪƧƪƥƦƤƤƪƩƪƨƫ
<ǉǉǉ> / 3FHOBVMU " $POMFZ + (VZ . 4VMMJWBO +$ $VJMMBOESF 1 "TUJFS
$ #BMMBOE 4 #BTB 3 ( $BSMCFSH % 'PVDIF[ % )BSEJO * . )PPL % "
)PXFMM 3 1BJO , 1FSSFĨ BOE $ + 1SJUDIFU 1IPUPNFUSJD DBMJCSBUJPO PG UIF
4VQFSOPWB -FHBDZ 4VSWFZ ėFMET "" ǍǈǎǑǑǑmǉǈǌǊ /PWFNCFS ǊǈǈǑ EPJ
ƥƤƥƤƩƥƤƤƤƨƪƧƪƥƦƤƤƭƥƦƨƨƪ
ǊǑǏ
<ǉǉǊ> " 3FTU $ 4UVCCT " $ #FDLFS ( " .JLOBJUJT " .JDFMJ 3 $PWBSSVCJBT
4 - )BXMFZ 3 $ 4NJUI / # 4VOU[FĎ , 0MTFO + - 1SJFUP 3 )JSJBSU % -
8FMDI , ) $PPL 4 /JLPMBFW . )VCFS ( 1SPDIUPS " $MPDDIJBĨJ
% .JOOJUJ " (BSH 1 $IBMMJT 4 $ ,FMMFS BOE # 1 4DINJEU 5FTUJOH -.$
.JDSPMFOTJOH 4DFOBSJPT ĉF %JTDSJNJOBUJPO 1PXFS PG UIF 4VQFS."$)0
.JDSPMFOTJOH 4VSWFZ "Q+ ǎǋǌǉǉǈǋmǉǉǉǍ %FDFNCFS ǊǈǈǍ EPJ
ƥƤƥƤƬƪƨƭƫƤƪƤ
<ǉǉǋ> " 3FTU FU BM Ǌǈǉǋ
<ǉǉǌ> . 3JFMMP BOE ' 1BUBU &YUJODUJPO DPSSFDUJPO GPS 5ZQF *B TVQFSOPWB SBUFT  * ĉF
NPEFM ./Ć4 ǋǎǊǎǏǉmǎǐǈ 4FQUFNCFS ǊǈǈǍ EPJ
ƥƤƥƥƥƥKƥƧƪƩƦƭƪƪƦƤƤƩƤƭƧƨƬY
<ǉǉǍ> " ( 3JFTT 8 ) 1SFTT BOE 3 1 ,JSTIOFS " 1SFDJTF %JTUBODF *OEJDBUPS 5ZQF
*B 4VQFSOPWB .VMUJDPMPS -JHIU$VSWF 4IBQFT "Q+ ǌǏǋǐǐ %FDFNCFS ǉǑǑǎ
EPJ ƥƤƥƤƬƪƥƫƬƥƦƭ
<ǉǉǎ> " ( 3JFTT " 7 'JMJQQFOLP 1 $IBMMJT " $MPDDIJBĨJ " %JFSDLT 1 .
(BSOBWJDI 3 - (JMMJMBOE $ + )PHBO 4 +IB 3 1 ,JSTIOFS # -FJCVOEHVU
. . 1IJMMJQT % 3FJTT # 1 4DINJEU 3 " 4DIPNNFS 3 $ 4NJUI
+ 4QZSPNJMJP $ 4UVCCT / # 4VOU[FĎ BOE + 5POSZ 0CTFSWBUJPOBM &WJEFODF
GSPN 4VQFSOPWBF GPS BO "DDFMFSBUJOH 6OJWFSTF BOE B $PTNPMPHJDBM $POTUBOU
"+ ǉǉǎǉǈǈǑmǉǈǋǐ 4FQUFNCFS ǉǑǑǐ EPJ ƥƤƥƤƬƪƧƤƤƨƭƭ
<ǉǉǏ> " ( 3JFTT 3 1 ,JSTIOFS # 1 4DINJEU 4 +IB 1 $IBMMJT 1 . (BSOBWJDI
" " &TJO $ $BSQFOUFS 3 (SBTIJVT 3 & 4DIJME 1 - #FSMJOE + 1 )VDISB
$ ' 1SPTTFS & & 'BMDP 1 + #FOTPO $ #SJDFÒP 8 3 #SPXO / $BMEXFMM
* 1 EFMM"OUPOJP " 7 'JMJQQFOLP " " (PPENBO / " (SPHJO 5 (SPOFS
+ 1 )VHIFT 1 + (SFFO 3 " +BOTFO + 5 ,MFZOB + 9 -VV - . .BDSJ # "
.D-FPE , , .D-FPE # 3 .D/BNBSB # .D-FBO " " & .JMPOF + +
.PIS % .PSBSV $ 1FOH + 1FUFST " ) 1SFTUXJDI , ; 4UBOFL
" 4[FOUHZPSHZJ BOE 1 ;IBP #73* -JHIU $VSWFT GPS ǊǊ 5ZQF *" 4VQFSOPWBF
"+ ǉǉǏǏǈǏmǏǊǌ 'FCSVBSZ ǉǑǑǑ EPJ ƥƤƥƤƬƪƧƤƤƫƧƬ
<ǉǉǐ> " ( 3JFTT - 4USPMHFS + 5POSZ 4 $BTFSUBOP ) $ 'FSHVTPO # .PCBTIFS
1 $IBMMJT " 7 'JMJQQFOLP 4 +IB 8 -J 3 $IPSOPDL 3 1 ,JSTIOFS
# -FJCVOEHVU . %JDLJOTPO . -JWJP . (JBWBMJTDP $ $ 4UFJEFM / #FOJUF[
BOE ; 5TWFUBOPW 5ZQF *B 4VQFSOPWB %JTDPWFSJFT BU [ǉ 'SPN UIF )VCCMF
4QBDF 5FMFTDPQF &WJEFODF GPS 1BTU %FDFMFSBUJPO BOE $POTUSBJOUT PO %BSL
&OFSHZ &WPMVUJPO "S9JW "TUSPQIZTJDT FQSJOUT 	ǈǌǈǊǍǉǊ
 'FCSVBSZ Ǌǈǈǌ
<ǉǉǑ> " ( 3JFTT -( 4USPMHFS 4 $BTFSUBOP ) $ 'FSHVTPO # .PCBTIFS # (PME
1 + $IBMMJT " 7 'JMJQQFOLP 4 +IB 8 -J + 5POSZ 3 'PMFZ 3 1 ,JSTIOFS
ǊǑǐ
. %JDLJOTPO & .BD%POBME % &JTFOTUFJO . -JWJP + :PVOHFS $ 9V
5 %BIMFO BOE % 4UFSO /FX )VCCMF 4QBDF 5FMFTDPQF %JTDPWFSJFT PG 5ZQF *B
4VQFSOPWBF BU [  ǉ /BSSPXJOH $POTUSBJOUT PO UIF &BSMZ #FIBWJPS PG %BSL
&OFSHZ "S9JW "TUSPQIZTJDT FQSJOUT /PWFNCFS Ǌǈǈǎ
<ǉǊǈ> # 8 3VTU 6TF PG TVQFSOPWBF MJHIU DVSWFT GPS UFTUJOH UIF FYQBOTJPO IZQPUIFTJT BOE
PUIFS DPTNPMPHJDBM SFMBUJPOT 1I% UIFTJT 6OJWFSTJUZ PG 5FYBT %FDFNCFS ǉǑǏǌ
<ǉǊǉ> " 4BOEBHF ĉF "CJMJUZ PG UIF Ǌǈǈ*/$) 5FMFTDPQF UP %JTDSJNJOBUF #FUXFFO
4FMFDUFE 8PSME .PEFMT "Q+ ǉǋǋǋǍǍ .BSDI ǉǑǎǉ EPJ ƥƤƥƤƬƪƥƨƫƤƨƥ
<ǉǊǊ> 1 - 4DIFDIUFS . .BUFP BOE " 4BIB %01)05 B $$% QIPUPNFUSZ
QSPHSBN %FTDSJQUJPO BOE UFTUT 1"41 ǉǈǍǉǋǌǊmǉǋǍǋ /PWFNCFS ǉǑǑǋ
<ǉǊǋ> & ' 4DIMBĚZ % 1 'JOLCFJOFS . +VSJˀ & " .BHOJFS 8 4 #VSHFĨ , $
$IBNCFST 5 (SBW , 8 )PEBQQ / ,BJTFS 31 ,VESJU[LJ / ' .BSUJO + 4
.PSHBO 1 " 1SJDF )8 3JY $ 8 4UVCCT + - 5POSZ BOE 3 + 8BJOTDPBU
1IPUPNFUSJD $BMJCSBUJPO PG UIF 'JSTU ǉǍ :FBST PG UIF 1BO45"334ǉ 4VSWFZ
"Q+ ǏǍǎǉǍǐ 4FQUFNCFS ǊǈǉǊ EPJ ƥƤƥƤƬƬƤƤƤƨƪƧƫ9ƫƩƪƦƥƩƬ
<ǉǊǌ> % + 4DIMFHFM % 1 'JOLCFJOFS BOE . %BWJT .BQT PG %VTU *OGSBSFE &NJTTJPO
GPS 6TF JO &TUJNBUJPO PG 3FEEFOJOH BOE $PTNJD .JDSPXBWF #BDLHSPVOE
3BEJBUJPO 'PSFHSPVOET "Q+ ǍǈǈǍǊǍ +VOF ǉǑǑǐ 63-
?iiT,ff/b#bX?`p`/X2/mf+;B@#BMfMT?@#B#n[m2`v\#B#+Q/24
ƥƭƭƬTCXXXƩƤƤXXƩƦƩa/#nF2v4ah
<ǉǊǍ> # 1 4DINJEU / # 4VOU[FĎ . . 1IJMMJQT 3 " 4DIPNNFS " $MPDDIJBĨJ
3 1 ,JSTIOFS 1 (BSOBWJDI 1 $IBMMJT # -FJCVOEHVU + 4QZSPNJMJP " (
3JFTT " 7 'JMJQQFOLP . )BNVZ 3 $ 4NJUI $ )PHBO $ 4UVCCT
" %JFSDLT % 3FJTT 3 (JMMJMBOE + 5POSZ + .B[B " %SFTTMFS + 8BMTI BOE
3 $JBSEVMMP ĉF )JHI; 4VQFSOPWB 4FBSDI .FBTVSJOH $PTNJD %FDFMFSBUJPO
BOE (MPCBM $VSWBUVSF PG UIF 6OJWFSTF 6TJOH 5ZQF *" 4VQFSOPWBF "Q+ ǍǈǏ
ǌǎmǎǋ /PWFNCFS ǉǑǑǐ EPJ ƥƤƥƤƬƪƧƤƪƧƤƬ
<ǉǊǎ> ( % 4DINJEU 3 + 8FZNBOO BOE $ # 'PMU[ " NPEFSBUFSFTPMVUJPO
IJHIUISPVHIQVU $$% DIBOOFM GPS UIF .VMUJQMF .JSSPS 5FMFTDPQF TQFDUSPHSBQI
1"41 ǉǈǉǏǉǋmǏǊǌ "VHVTU ǉǑǐǑ
<ǉǊǏ> % 4DPMOJD FU BM Ǌǈǉǋ
<ǉǊǐ> " * 4IFJOJT . #PMUF ) 8 &QQT 3 * ,JCSJDL + 4 .JMMFS . 7 3BEPWBO
# $ #JHFMPX BOE # . 4VUJO &4* B /FX ,FDL 0CTFSWBUPSZ &DIFMMFĨF
4QFDUSPHSBQI BOE *NBHFS 1"41 ǉǉǌǐǍǉmǐǎǍ "VHVTU ǊǈǈǊ
ǊǑǑ
<ǉǊǑ> + . 4JMWFSNBO . (BOFTIBMJOHBN 8 -J BOE " 7 'JMJQQFOLP #FSLFMFZ
4VQFSOPWB *B 1SPHSBN  *** 4QFDUSB OFBS NBYJNVN CSJHIUOFTT JNQSPWF UIF
BDDVSBDZ PG EFSJWFE EJTUBODFT UP 5ZQF *B TVQFSOPWBF ./Ć4 ǌǊǍǉǐǐǑmǉǑǉǎ
4FQUFNCFS ǊǈǉǊ EPJ ƥƤƥƥƥƥKƥƧƪƩƦƭƪƪƦƤƥƦƦƥƩƦƪY
<ǉǋǈ> 3 4PSEP " 7BMMFOBSJ 3 5BOUBMP ' "MMBSE 3 #MPNNF +$ #PVSFU * #SPĨ
: 'SFNBU $ .BSUBZBO : %BNFSEKJ # &EWBSETTPO & +PTTFMJO # 1MF[
0 ,PDIVLIPW . ,POUJ[BT 6 .VOBSJ 5 4BHVOFS + ;PSFD " 4DIXFJU[FS BOE
1 5TBMNBOU[B 4ZOUIFUJD TUFMMBS BOE 441 MJCSBSJFT BT UFNQMBUFT GPS (BJB
TJNVMBUJPOT "Q44 ǋǊǐǋǋǉmǋǋǍ +VMZ Ǌǈǉǈ EPJ ƥƤƥƤƤƫTƥƤƩƤƭƤƥƤƤƦƫƦƫ
<ǉǋǉ> 1 # 4UFUTPO )PNPHFOFPVT 1IPUPNFUSZ GPS 4UBS $MVTUFST BOE 3FTPMWFE
(BMBYJFT ** 1IPUPNFUSJD 4UBOEBSE 4UBST 1"41 ǉǉǊǑǊǍmǑǋǉ +VMZ Ǌǈǈǈ EPJ
ƥƤƥƤƬƪƧƥƪƩƭƩ
<ǉǋǊ> 1 # 4UFUTPO )PNPHFOFPVT 1IPUPNFUSZ *7 0O UIF 4UBOEBSE 4FRVFODF JO UIF
(MPCVMBS $MVTUFS /($ ǊǌǉǑ 1"41 ǉǉǏǍǎǋmǍǐǐ +VOF ǊǈǈǍ EPJ
ƥƤƥƤƬƪƨƧƤƦƬƥ
<ǉǋǋ> . 4USJU[JOHFS / # 4VOU[FĎ . )BNVZ 1 $IBMMJT 3 %FNBSDP - (FSNBOZ
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